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£ PATENT 

in thKunited states patent and trademark office 

In re Application of: Confirmation Number: 1981 

Osamu NAGAI et al. Attorney Docket: P67506US0 

Serial No. 10/030,076 Group Art Unit: 1752 

Filed: January 10, 2002 Examiner: Hoa Van LE 

For: GASKET FOR FUEL BATTERY AND METHOD OF FORMING THE SAME 
PETITION TO THE DIRECTOR UNDER 37 C.F.R. §§ 1.181 - 182 



Mail Stop Petition 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



Sir: 

For the above referenced application, Applicant respectfully petitions to Director 

for: 

(1) entry of Claims 23 - 24 as originally filed on January 10, 2002; 

(2) issuance of a new office action by Examiner to examine all pending claims, 
including Claims 23 - 24; and 

(3) refund of the three-month extension fee of USD 950.00 paid for responding 
an incomplete office action, in which Claims 23 - 24 were not examined, in order to keep 
the above reference application pending. 

Introduction: 



On January 10, 2002, Applicant filed a patent application with the United States 
Patent and Trademark Office ("USPTO") under 35 USC § 371 as the national stage entry 



Appl. No. 10/030,076 Attorney Docket: P67506US0 

Petition to The Director Under 37 CFR 1.181-182 

of a PCT application. The application includes 24 Claims, in which Claims 23 - 24 were 
added during international stage. In a non-final Office Action dated February 20, 2004 
from the USPTO, Examiner indicated that "Claims 1 - 22 are pending." Claims 23 and 
24 were not mentioned in any part of the Office Action. On June 10, 2004, Applicant, 
through undersigned attorney and associate, contacted the Examiner, who admitted that 
Claims 23 - 24 were missing and agreed the issuance of a new office action to act on 
Claims 23 - 24 once the missing claims were submitted through facsimile. On June 10, 
2004, Applicant, through the undersigned attorney, immediately sent the missing claims 
and supporting documents through facsimile, which PTO returned confirmation of receipt 
by facsimile. However, no new office action has been issued. On July 21, 2004, 
Applicant, through the undersigned attorney, contacted Examiner regarding the promised 
new office action. Examiner refused to issue new office action by citing that Claims 23 - 
24 were not received, which is contrary to the fact and proof of records. In addition, 
Examiner refused to accept resending the missing claims and recommended Applicant 
responding to the incomplete office action and adding Claims 23 - 24 as newly added 
claims with three-month extension fee. Since Applicant properly followed the USPTO 
rules and regulations in filing the original application including Claims 23 - 24, and 
resent the missing pages in reliance on the issuance of a new office action as promised by 
Examiner, it is unreasonable and unjustified to file a response to incomplete office action 
and add Claims 23 - 24 as newly added claims with three-month extension fee. 
Applicant hereby petitions to Director for the relief listed above under 37 CFR 1.181- 
182. The petition fee under 37 CFR § 1.17(h) in the amount of USD 130.00 is submitted 
herewith. The action complained of by Applicant occurred on July 21, 2004. Therefore, 
the present petition is filed timely within 2 months of the act complained of and satisfy 
the requirement under 37 CFR § 1.181(f). 

Statement of Facts : 

Application Filed on January 10, 2002 Includes Claims 23 - 24 
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Applicant, through undersigned attorney, filed a patent application 
("Application") with the USPTO under 35 USC § 371 as the national stage entry of a 
PCT application with application number of PCT/JP00/03853 on January 10, 2002. The 
Application includes 78 pages of specification, 24 claims, Abstract, and Article 19 
Amendment letter in both English and Japanese, as well as preliminary amendment, 
international search report, PCT/IB/304/346 form(s), first page of publication, 
international preliminary search report, Declaration and Power of Attorney, assignment 
documents and cover sheet. (See Exhibit I: copy of submitted Application) 

Applicant, through undersigned attorney, paid proper filing fees, including filing 
fee for total 24 claims and 8 independent claims, including independent Claims 23 and 
24. (See Exhibit II: copies of the transmittal letter and check) In addition, Applicant, 
through undersigned attorney, properly pointed out that "Amendments to the claims of 
International Application under PCT Article 19 are transmitted herewith and have been 
transmitted by the International Bureau." Furthermore, a translation of the amendments 
to the claims under PCT Article 19 was provided. (See Exhibit III: copies of transmittal 
letter (Item No. 7a., 7b. and 8) and Article 19 Amendment letters) 

The Application, together with two self-addressed postcards properly itemized the 
above filed contents of the Application, was hand carried to the PCT window, Crystal 
Plaza II, 8 th Floor, Arlington, VA 22202 on January 10, 2002. The postcards were 
stamped with the filing date and an early serial number 10/030,076. (See Exhibit IV: 
copies of two stamped postcards) It is respectfully submitted that these postcards 
constitute proof that the Application with all the identified contents thereon were received 
by USPTO on January 10, 2002. 

First Non-final Office Action Did Not Include Action on Claims 23 - 24 

On February 26, 2004, Applicant, through under signed attorney, received a non- 
final Office Action dated February 20, 2004 from the USPTO. In the Office Action, 
Examiner indicated that "Claims 1 - 22 are pending." Claims 23 and 24 were not 
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mentioned in any part of the Office Action. (See Exhibit V: Copy of Office Action dated 
February 20, 2004) 

A pplicant Submitted The Missing Claims 23 - 24 and Requested for New Office Action 

On June 10, 2004, Mr. Jiwen Chen, an associate attorney working with the 
undersigned attorney, contacted Examiner via telephone regarding the missing Claims 23 
- 24. Examiner agreed that Applicant could resend the pages containing Claims 23 - 24, 
and other supporting documents, and he would issue a new Office Action with the 
statutory period of reply starting from the mailing date of the new Office Action. After 
the conversation, Applicant, through the undersigned attorney, immediately submitted the 
copies of the specification with pages including missing Claims 23 - 24, Abstract (pages 
75 - 78), transmittal letter, check, postcard, Article 19 amendment letter, 16 pages in 
total, to Examiner via facsimile through the designated fax number (703-872-9306) on 
June 10, 2004. (See Exhibit VI: Copy of facsimile on June 10, 2004 resending the 
missing Claims 23 - 24 and supporting documents) An automatically generated return 
receipt confirmation of the facsimile transmission by the USPTO was received on the 
same day of June 10, 2004. The receipt confirms that all 16 pages were transmitted to 
and received by the USPTO. (See Exhibit VII: Copy of Return Receipt Confirmation of 
the Facsimile Transmission) 

Examiner Failed to Issue A New Office Action on Claims 23 - 24 

Applicant, however, has never received the promised new Office Action including 
the action on the Claims 23 - 24. 

Examiner Refused Applicant's Further Request for Resubmitting Missing Claims 23 - 24 
and Recommended Responding to The Incomplete Action and Adding Missing Claims at 
Applicant 's Expense 

On July 21, 2004, Applicant, through undersigned attorney, contacted Examiner 
by telephone and made inquiry regarding the expected new office action on missing 
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claims. Examiner indicated that he did not have the page with Claims 23 - 24. The 
undersigned attorney indicated that the page with Claims 23 - 24 could be re-transmitted 
to the USPTO. However, Examiner refused such request. Instead, Examiner 
recommended Applicant filing a response to the incomplete Office Action and adding 
Claims 23 - 24 as new claims with three-month extension fee. 

Points to be Reviewed : 

Whether the failure by the USPTO to enter the originally filed Claims 23 - 24 
justifies the entry of Claims 23 - 24? 

Whether it is justified for the USPTO to issue a new office action that examines 
all pending claims including Claims 23 - 24? 

Whether it is justified by the USPTO to waive and refund the paid three-month 
extension fee in responding the incomplete office action to keep the present application 
pending? 

Action Requested : 

Applicant respectfully petitions for: 

(1) entry of Claims 23 - 24 as originally filed on January 10, 2002; 

(2) issuance of a new office action by Examiner to exam all pending claims, 
including Claims 23 - 24; and 

(3) refund the three-month extension fee of USD 950.00 paid for responding an 
incomplete office action, excluding Claims 23 - 24, in order to keep the above 
reference application pending. 
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Argument : 

Examiner 's Refusal to Entry of Claims 23 - 24 Is Unreasonable and Unjustified 

As the above Statement of Facts clearly shows, Applicant submitted twice to the 
USPTO the application papers including Claims 23 - 24: the first time as a part of 
original application filed on January 10, 2002, and the second time as re-submitted 
documents on June 10, 2004. Applicant followed all the applicable USPTO rules and 
regulations in submitting Claims 23 - 24. The stamped postcard and facsimile receipt are 
proof that these papers were received by the USPTO. According to MPEP § 503, a 
postcard receipt which itemizes and properly identifies the items which are being filed 
serves as prima facie evidence of receipt in the USPTO of all items listed thereon on the 
date stamped thereon by the USPTO. The stamped postcard was properly itemized to 
identify the pages of specification, number of claims, the Article 19 amendment, etc. The 
returned receipt for facsimile transmission of 16 pages including Claims 23 - 24 and 
supporting documents was also properly itemized. 

In addition, there is no evidence to the contrary to indicate that the USPTO did 
not receive and possess Claims 23 - 24. 

At first, MPEP § 503 requires that "[T]he person receiving the item(s) in the 
USPTO will check the listing on the postcard against the item(s) being filed to be sure 
that they are properly identified and that all the items listed on the postcard are presently 
being submitted to the USPTO. If any of the items listed on the postcard are not being 
submitted to the USPTO, those items will be crossed off and the postcard initialed by the 
person receiving the items." None of the properly identified items on the postcard 
submitted together with the present application was crossed off. 
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Secondly, MPEP § 702 requires that "[W]hen a new application is assigned in the 
Technology Center, the examiner should review the contents of the application to 
determine if the application meets the requirements of 35 U.S,C. 111(a)." In addition, 
"[T]he examiner should be careful to see that the application meets all the requests set 
forth in MPEP Chapter 600 both as to format matters and as to the completeness and 
clarity of the disclosure. If all of the requisites are not met, applicant may be called upon 
for necessary amendments." The Application as submitted clearly included Claims 23 - 
24 on page 76. The transmittal letter clearly stated that Article 19 amendment was made 
in international stage. The copies of Article 19 amendment letter in both English and 
Japanese languages were also provided. The claims fees obviously included Claims 23- 
24, otherwise the total claims will not be 24 and independent claims will not be 8. If 
there is any doubt regarding the presence of the above mentioned documents, the 
USPTO, through Examiner, should have "called upon" applicant for necessary 
amendment or inquiry. The fact of the matter is that Applicant never received any notice 
indicating that Claims 23 - 24 were not part of the Application until the incomplete office 
action was received. 

Therefore, all the evidence proves that the USPTO received and had possession of 
Claims 23 - 24. Claims 23 - 24, which were properly submitted and paid for, should be 
entered. Even if the USPTO did not received the Claims 23 - 24, which were twice 
submitted, it should give Applicant the opportunity to re-submit Claims 23 - 24 for 
consideration in a new Office Action. Examiner's refusal of entry of Claims 23 - 24 is 
arbitrary, capricious and an abuse of discretion. Accordingly, Claims 23 - 24 should be 
entered. 

A New Office Action Including Action on All Pending Claims, Including Claims 23 - 24 
Should Be Issued 

Examiner's refusal to further submission of Claims 23 - 24, and refusal to act on 
Claims 23 - 24 violate the USPTO rules and regulations dictating the patent examination 
procedures. More specifically, 37 CFR 1.104 (b) requires that the examiner's action shall 
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be complete as to all matters. Applicant is entitled to have all the pending claims 
examined. Therefore, a new office action including action on Claims 23 - 24 should be 
issued. 

The Paid Three-month Extension Fee in Resvondim The Incomplete Office Action To 
Keep The Present Avvlication Pendim Should Be Refunded 

Because the period for responding pending office action will not stay because of 
the present petition, Applicant has to file a response to the incomplete office action and 
pay three-month extension fee. As the above fact and argument show, it is arbitrary, 
capricious and an abuse of discretion to deny to the entry of Claims 23 - 24 and refuse to 
issue a new complete office action examining Claims 23 - 24. Because Examiner's 
unreasonable and unjustified action, Applicant has to respond the incomplete office 
action and pay three-month extension fee. Applicant hereby requests the USPTO to 
waive and refund the paid three-month extension fee 

Conclusions : 

Applicant twice properly submitted Claims 23 - 24 for examination. Examiner 
unreasonably and unjustifiably denied the requests for entry of Claims 23 - 24 and 
issuance of a new office action examining Claims 23 - 24. Applicant respectfully 
petitions to Director for: 

(1) entry of Claims 23 - 24 as originally filed on January 10, 2002; 

(2) issuance of a new office action by Examiner to exam all pending claims, 
including Claims 23 - 24; and 

(3) refund of the three-month extension fee of USD 950.00 paid for responding an 
incomplete office action, in which Claims 23 - 24 were not examined, in order to keep 
the above reference application pending. 
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Attorney Docket: P67506US0 



Your prompt grant of the present petition is respectfully requested. 



Respectfully submitted, 



JACOBSON HOLMAN PLLC 



Date: July 27,2004 

(202) 638-6666 

400 Seventh Street, N.W. 



By. 




Washington, D.C. 20004 V 1 

Atty. Dkt. No.: P67506US0 vJ 

Enclosures: 

Exhibit I: copy of submitted Application 

Exhibit II: copies of the transmittal letter and check 

Exhibit III: copies of transmittal letter (Item No. 7a., 7b. and 8) and Article 19 



Exhibit IV: copies of two stamped postcards 

Exhibit V: copy of Office Action dated February 20, 2004 

Exhibit VI: copy of facsimile on June 10, 2004 resending the missing Claims 23 - 



Exhibit VII: copy of return receipt confirmation of the facsimile transmission 

Credit Card Payment Form (PTO-2038) authorizing payment of petition fee in the 
amount of $130.00 



Amendment letters 



24 and supporting documents 
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TRANSMITTAL LETTER TO THE UNITED STATES 
, DESIGNATED / ELECTED OFFICE (DO/EO/US) 
, u, J- , CONCERNING A FILING UNDER 35 U.S.C. 371 


^iTORNEVS DOCKET NUMBER 

P67506US0 


US APPLICATION NO.(H Known, see 37 CFR 1.5) 


INTERNATIONAL APPLICATION NO. 

PCT/JP00/03853 


INTERNATIONAL FILING DATE 

14 June 2000 


PRIORITY DATE CLAIMED 

13 July 1999 


TITLE OF INVENTION 

GASKET FOR FUEL BATTERY AND METHOD OF FORMING THE SAME 


APPLICANTS) FOR DO/EO/US 

Osamu NAGAI, Shigeo WAKAMATSU and Yuichi KUROKI 



Applicant herein submits to the United States Designated/Elected Office (DO/EO/US) the following 
items and other information. 

1. SI This is a FIRST submission of items concerning a filing under 35 U.S.C. 371. 

2. O This is a SECOND or SUBSEQUENT submission of items concerning a filing under 35 U.S.C. 371 . 

3. 13 This express request to begin national examination procedures (35 U.S.C. 371(f)) at any time rather than delay 

examination until the expiration of the applicable time limit set in 35 U.S.C. 371(b) and PCT Articles 22 and 39(1). 

4. H A proper Demand for Internatl. Preliminary Examination was made by the 19th month from earliest claimed priority date. 

5. HI A copy of the International Application as filed (35 U.S.C. 371(c)(2)) 

a. D is transmitted herewith (required only if not transmitted by the International Bureau). 

b. [1] has been transmitted by the International Bureau. 

is not required, as the application was filed in the United States Receiving Office (RO/US) 

6. Ill A translation of the International Application into English (35 U.S.C. 371(c)(2)). 

7. H Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371(c)(3)) 

a. HI are transmitted herewith (required only if not transmitted by the International Bureau). 

b. ffl have been transmitted by the International Bureau. 

have not been made; however, the time limit for making such amendments has NOT expired, 
have not been made and will not be made. 

8. 13 A translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371(c)(3)). 

9. EH An oath or declaration of the inventor(s) (35 U.S.C. 371 (c)(4)). 

10. D A translation of the annexes to the Internatl. Preliminary Examination report under PCT Article 36 (35 U.S.C. 371(c)(5)). 

Items 11. to 16. below concern other document(s) or information included: 

An Information Disclosure Statement under 37 CFR 1 .97 and 1 .98. 

12. SI An assignment document for recording. A separate cover sheet compliance with 37 CFR 3.28 and 3.31 is included. 

13. US A FIRST preliminary amendment. 

□ A SECOND or SUBSEQUENT preliminary amendment. 

14. CH A substitute specification. 

A change of power of attorney and/or address letter. 
16. H Other items or information: 

International Search Report - JPO 

PCT/IB/304 Form 

PCT/IB/346 Form 

First Page of Publication 

International Preliminary Examination Report 



US APPLICATION NO.(lf known, see 37 CFR 1.5) 


INTERNATIONAL APPLICATION NO. 

PCT/JP00/03853 


ATTORNEY'S DOCKET NUMBER 

P67506USO 


< 

17. H The following fees are submitted: 

Basic National Fee (37 CFR 1.492(a)(1)-{5)): 

Internatl. prelim, examination fee paid to USPTO (37 CFR 1.492 (a) (1)) . . $710.00 

No international preliminary examination fee paid to USPTO (37 CFR 1.492 

(a) (2)) but international search fee paid to USPTO (37 CFR 1 .445(a)(2)) . . $740.00 

Neither international preliminary examination fee (37 CFR 1.492 (a) (3)) 

nor international search fee (37 CFR 1.445(a)(2)) paid to USPTO) $1040.00 

International preliminary examination fee paid to USPTO (37 CFR 1.492 

(a) (4)) and all claims satisfied provisions of PCT Article 33(2)-(4) $100.00 

Search Report prepared by the EPO or JPO (37 CFR 1.492 (a) (5)) $890.00 

ENTER APPROPRIATE BASIC FEE AMOUNT = 


CALCULATIONS 

$ 890.00 


PTO USE ONLY 


Surcharge of $130.00 for furnishing the oath or declaration later than 

O 20 Ll 30 months from the earliest claimed priority date (37 CFR 1.492(e)). 


$ 




Claims 


Number Filed 


Number Extra 


Rate 




Total Claims 


24 - 20 = 


-4- 


x $18.00 


$ 72.00 




Independent Claims 


8-3 = 


-5- 


x $84.00 


$ 420.00 




Multiple Dependent Claim(s) (if applicable) 


+ $280.00 


$ 




TOTAL OF ABOVE CALCULATIONS = 


$ 1382.00 




Reduction by 1/2 for filing by small entity, if applicable. Verified Small 
Entity statement must also be filed. (Note 37 CFR 1 .9, 1 .27, 1 .28). 


$ 




SUBTOTAL = 


$ 1382.00 




Processing fee of $130 for furnishing the English translation later than 

□ 20 Cj30 months from the earliest claimed priority date (37 CFR 1.492(f)) 


$ 




TOTAL NATIONAL FEE = 


$ 1382.00 




Fee of $40.00 for recording the enclosed assignment (37 CFR 1 .21 (h)). 
Assignment must be accompanied by appropriate cover sheet (37 CFR 3.28, 3.31). 






TOTAL FEES ENCLOSED = 


$ 1422.00 






Amt to be refunded: 


S 


Ami charged: 


$ 



a. 



A check in the amount of $ 1422.00 to cover the above fees is enclosed. 



Please charge my Deposit Account No. 06-1358 in the amount of $ to cover the above fees. 

A duplicate copy of this sheet is enclosed. 



The Commissioner is hereby authorized to charge my account any additional fees set forth in §1 .492 during the 
pendency of this application, or credit any overpayment to Deposit Account No. 06-1358 . A duplicate copy of 
this sheet is enclosed. 



SEND ALL CORRESPONDENCE TO: 

JACOBSON HOLMAN PLLC 

400 7th Street, N.W., Suite 600 
Washington, DC 20004 
202-638-6666 
CUSTOMER NUMBER: 00136 



By. 




John/3. 
Reg. No. 22,769 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicants: Osamu NAG A I et al 

Serial No . : New 

Filing Date: January 10, 2002 

For: GASKET FOR FUEL BATTERY AND METHOD OF 

FORMING THE SAME 

PRELIMINARY AMENDMENT 

Assistant Commissioner of Patents 
Washington, D.C. 20231 

Sir: 

Prior to initial examination, please amend the above- identified 
application as follows: 

IN THE SPECIFICATION 

Please insert the following sentence on line 1, immediately 
following the title: 

--This is a nationalization of PCT/ JP00/03853 , filed June 14, 2000, 
and published in Japanese. -- 

IN THE CLAIMS 

Please amend claim 19 as follows: 

19. (amended) A method of forming a gasket for a fuel battery as claimed 
in claim 1, characterized in that a gap is provided between upper and 
lower molds before injecting so as to evacuate, and thereafter the molds 
are clamped so as to injection mold the gasket lip. 



REMARKS 



The foregoing Preliminary Amendment is requested in order to delete 
the multiple dependent claims and avoid paying the multiple dependent 
claims fee. 

Attached hereto is a marked-up version of the changes made to the 
specification and claims by the current amendment. The attached page is 
captioned " VERSION WITH MARKINGS TO SHOW CHANGES MADE. " 

Early action on the merits is respectfully requested. 



400 Seventh Street, N.W. 
Washington, D.C. 20004-2201 
(202) 638-6666 

Atty. Docket: P67506US0 
Date: January 10, 2002 
JCH: jrc 



Respectfully submitted. 



JACOBSON HOLMAN PLLC 



By 




2 



VERSION WITH MARKINGS TO SHOW CHANGES MADE 



IN THE CLAIMS 

19. (amended) A method of forming a gasket for a fuel battery as 
claimed in claim 1 any on e of claims 1 to 10 , characterized in that a 
gap is provided between upper and lower molds before injecting so as 
to evacuate, and thereafter the molds are clamped so as to injection 
mold the gasket lip. 
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30 October, 2000 



World Intellectual Property Organization 
PCT Division 

34 Chemin des Colombettes 
1211 Geneva 20 
Switzerland 



Amendment of the claims under Article 19(1) (Rule 46) 

International Application No.: PCT/ JP00 /03853 
International Filing Date: 14 June, 2000 
Applicant: NOK CORPORATION et aL 

address: 12-15, Shibadaimon 1-chome, 

Minato-ku, Tokyo 105-8585 Japan 
telephone number(national):0466-35-4608 (international): 8 1-466-35-4608 
Agent: NOMOTO Yoichi 

address: Terao-Building 7 th Floor, ■ 

8-4, Nishi-shinbashi 2-chome 
Minato-ku, Tokyo 105-0003 Japan 
telephone number(national): 03-3506-7879 (intetrnational): 8 13-3506-7879 
Applicant's or Agent's File reference: PCT- 16069 

Dear sir 

The Applicant, who received the International Search Report relating to the above 
identified International Application transmitted on 14 June 2000, hereby files 
amendment under Article 19(1) as in the attached sheets. 

Claims 23 and 24 are added by this amendment. 

The Applicant also files as attached herewith a brief statement explaining the 
amendment. 

Very truly yours, 

^/ Yoichi NOMOTO 



Attachment: 

(1) Amendment under Article 19(1) 

(2) Brief Statement 



4 sheets 
1 sheet 
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SPECIFICATION 
TITLE OF THE INVENTION 
GASKET FOR FUEL BATTERY AND METHOD OF FORMING THE SAME 

TECHNICAL FIELD 

The present invention relates to a gasket for a 
fuel battery and a method of forming the same. 

BACKGROUND ART 

For example, as shown in Fig. 24, a fuel battery 
has flat plates such as collector electrodes 
(separators) 2, an ion exchange membrane 3 held between 
them, membrane fixing reaction electrodes 4 fixed to 
the ion exchange membrane. 3 and the like, and these 
constituting elements are combined, whereby a fuel 
battery cell 1 is constituted. As a material of the 
flat plates, a graphite or the like is employed in 
addition to a carbon, and further, a conductive resin 
such as a, conductive phenol, an ion exchange resin, a 
metal such as a stainless steel, a magnesium alloy or 
the like, and the like may be employed. 

With respect to a seal for the fuel battery cell 
1 and a seal between the respective constituting 
elements, since a lot of seals are used for laminating 
a lot of cells 1, it is possible to make a product itself 
compact by using a seal material which is as thin or 
narrow as possible. 
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Further, there have been conventionally known a 
structure using a single gasket (refer to Japanese 
Unexamined Patent Publication No. 9-231987, 7-226220 
or 7-153480 ) , a structure in which a foamed sponge layer 
6 is overlapped on a rubber plate 5 as illustrated so 
as to utilize as a gasket (refer to Japanese Unexamined 
Patent Publication No. 7-312223) and the like, however, 
these prior arts do not correspond to a structure 
intending to achieve objects of making the seal portion 
thin, improving an assembling property, preventing a 
position shift, making a surface pressure low, making 
the surf ace pressure uniform and the like, that is, these 
conventional separated type gasket has a disadvantage 
which can not sufficiently satisfy the points of making 
the seal portion thin, improving the ass emb ling property, 
preventing the position shift, making the surface 
pressure low, making the surface pressure uniform and 
the like, and further, there is a risk that a problem 
in an assembling process, a malfunction due to a 
mis-assembling, a functional unstableness or the like 
is generated. 

That is, in the case of a normal separated type 
gasket, although the low surface pressure, the uniform 
surface pressure, and the like can be achieved, it has 
been impossible to simultaneously satisfy the thinness 
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of seal, the position shift prevention at a time of 
assembling and the like. 

Further, in the case of forming the gasket in 
accordance with the known forming method, a weld defect 
is easily generated in a terminal end portion of a 
material flow passage, so that it is hard to form a lip 
in the portion in correspondence to a shape of a metal 
mold, and this becomes the worst reason for obstructing 
a sealing performance. 

Accordingly, in order to prevent the problems 
mentioned above, a vacuum forming is generally executed, 
and, in the conventional vacuum forming methods, there 
are a method of executing an evacuation by providing 
an evacuation passage in the middle of a material flow 
passage, and a method of executing an evacuation by 
surrounding a whole of a metal mold by a vacuum chamber . 

However^ in the former method, since there is a 
case that a low viscosity material corresponding to a 
forming material for a gasket flows in the evacuating 
passage, there is a problem that a stable formation of 
the gasket is obstructed. Further, in the latter method, 
there is a problem that a structure of the metal mold 
portion is necessarily complex and expensive, and 
further, there is a problem that an evacuating capacity 
becomes too much so as to give a bad influence to a cycle 
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t ime . 

The present invention is made by taking the points 
mentioned above into consideration, and an object of 
the present invention is to provide a gasket used for 
a fuel battery which can solve the problems with respect 
to making a seal portion thin, improving an assembling 
property, preventing a position shift, making a surface 
pressure low, making the surface pressure uniform, and 
the like, and a method of forming such the gasket, and 
another object of the present invention is to provide 
a method of forming a gasket which can stably form the 
gasket, has a comparatively simple structure of a metal 
mold apparatus and has a comparatively short cycle time. 
DISCLOSURE OF THE INVENTION 

In order to achieve the object mentioned above, 
a gasket for a fuel battery in accordance with the present 
invention is characterized in that a gasket lip made 
of a liquid rubber hardened material is integrally 
formed in a surface of a flat plate made of a carbon, 
a graphite, a conductive resin such as a conductive 
phenol resin or the like, an ion exchange resin, or a 
metal such as a stainless steel, a magnesium alloy or 
the like, or a groove portion applied to the surface, 
and in correspondence thereto, in accordance with a 
first aspect of the present invention, there is provided 
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a gasket for a fuel battery characterized in that a gasket 
lip made of a liquid rubber hardened material is 
integrally formed in a surface of a flat plate or a groove 
portion applied to the surface- 
Further, in accordance with a second aspect of the 
present invention, there is provided a gasket for a fuel 
battery as recited in the first aspect mentioned above, 
characterized in that the flat plate is a collector 
electrode, an ion exchange membrane or a membrane fixing 
reaction electrode- 
Further, in accordance with a third aspect of the 
present invention, there is provided a gasket for a fuel 
battery as recited in the first aspect mentioned above, 
characterized in that the liquid rubber hardened 
material has a hardness of (JIS A) 60 or less. 

Further, in accordance with a fourth aspect of the 
present invention, there is provided a gasket for a fuel 
battery as recited in the third aspect mentioned above, 
characterized in that the hardness (JIS A) of the liquid 
rubber hardened material is preferably between 5 and 
50 and more preferably between 10 and 40. 

Further, in accordance with a fifth aspect of the 
present invention, there is provided a gasket for a fuel 
battery as recited in the first aspect mentioned above, 
characterized in that a viscosity (Pa • s (25 degrees 
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Celsius) ) of the liquid rubber is between 30 and 10,000 
and preferably between 30 and 2,000. 

Further, in accordance with a sixth aspect of the 
present invention, there is provided a gasket for a fuel 
battery as recited in the first aspect mentioned above, 
characterized in that a cross sectional shape of the 
gasket lip made of the liquid rubber hardened material 
is a trapezoidal shape or a chevron shape. 

Further, in accordance with a seventh aspect of 
the present invention, there is provided a gasket for 
a fuel battery as recited in the first aspect mentioned 
above, characterized in that a cross sectional shape 
of the gasket made of the liquid rubber hardened material 
is provided with a portion having a trapezoidal cross 
section or a portion having a chevron cross section. 

Further, in accordance with an eighth aspect of 
the present invention, there is provided a gasket for 
a fuel battery as recited in the first aspect mentioned 
above, characterized in that a seal portion of the gasket 
lip has a circular arc cross sectional shape. 

Further, in accordance with a ninth aspect of the 
present invention, there is provided a gasket for a fuel 
battery as recited in the eighth aspect mentioned above, 
characterized in that the seal portion has a height of 
substantially 0.2 to 1.5 mm. 
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Further, in accordance with a tenth aspect of the 
present invention, there is provided a gasket for a fuel 
battery as recited in the first aspect mentioned above, 
characterized in that the seal portion of the gasket 
lip has a chevron cross sectional shape, a convex cross 
sectional shape or a triangular cross sectional shape. 

Further, in accordance with an eleventh aspect of 
the present invention, there is provided a gasket for 
a fuel battery as recited in the tenth aspect mentioned 
above, characterized in that the seal portion has a 
height of substantially 0.3 to 1.5 mm. 

Further, in accordance with a twelfth aspect of 
the present invention, there is provided a gasket for 
a fuel battery as recited in the tenth aspect mentioned 
above, characterized in that a front end portion of the 
seal portion has a circular arc cross sectional shape. 

Further, in accordance with a thirteenth aspect 
of the present invention, there is provided a gasket 
for a fuel battery, characterized in that gasket lips 
made of a liquid rubber hardened material are integrally 
formed on a surface of an electrode or a groove portion 
applied on the surface, a pair of the gasket lips arranged 
so as to hold an electrolyte membrane portion between 
them are formed so as to have different cross sectional 
shapes, and a flat surface portion provided with a 
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predetermined width being in contact with the 
electrolyte membrane portion is formed in one of the 
gasket lips. 

Further, in accordance with a fourteenth aspect 
of the present invention, there is provided a gasket 
for a fuel battery, characterized' in that gasket lips 
made of a liquid rubber hardened material are integrally 
formed on a surface of an electrode or a groove portion 
applied on the surface, a flat surface portion provided 
with a predetermined width being in contact with an 
electrolyte membrane potion is formed in at least one 
of a pair of the gasket lips arranged so as to hold the 
electrolyte membrane portion between them. . 

Further, in accordance with a fifteenth aspect of 
the present invention, there is provided a gasket for 
a fuel battery, characterized in that gasket lips made 
of a liquid rubber hardened material are integrally 
formed on a surface of an electrode or a groove portion 
applied on the surface, and a flat surface portion 
provided with a predetermined width being in contact 
with an ion exchange membrane is formed in at least one 
of a pair of gasket lips arranged so as to hold the ion 
exchange membrane between them. 

Further, in accordance with a sixteenth aspect of 
the present invention, there is provided a gasket for 
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a fuel battery as recited in the first aspect mentioned 
above, characterized in that a projection along a gasket 
lip line is provided in the flat surface plate, and the 
gasket lip is formed so as to cover the projection. 

Further, in accordance with a seventeenth aspect 
of the present invention, there is provided a gasket 
for a fuel battery as recited in the first aspect 
mentioned above, characterized in that a projection 
along a gasket lip line is provided in the flat surface, 
plate, an adhesive agent is applied around the 
projection, and the gasket lip is formed so as to cover 
the area. 

Further, in accordance with an eighteenth aspect 
of the present invention, there is. provided a gasket 
for a fuel battery as recited in the first aspect 
mentioned above, characterized in that a projection 
along a gasket lip line is provided in the flat surface 
plate, an adhesive agent is not applied around the 
projection, and the gasket lip is formed so as to cover 
the area . 

Further, in accordance with a nineteenth aspect 
of the present invention, there is provided a method 
of forming a gasket for a fuel battery as recited in 
any one of the first aspect to the eighteenth aspect 
mentioned above, characterized in that a gap is provided 
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between upper and lower molds before injecting so as 
to evacuate, and thereafter the molds are clamped so 
as to injection mold the gasket lip. 

Further, in accordance with a twentieth aspect of 
the present invention, there is provided a method of 
forming a gasket for a fuel battery as recited in the 
nineteenth aspect mentioned above, characterized in 
that a through hole open to. both surfaces of the flat 
plate or bottom surfaces of groove portions applied to 
the both surfaces is provided, and the gasket lip is 
integrally formed in the both surfaces or both groove 
portions through the through hole simultaneously. 

Further, in accordance with a twenty first aspect 
of the present invention, there is provided a gasket 
for a fuel battery, characterized in that a pair of groove 
portions are provided so as to respectively correspond 
to both surfaces of a substrate, a communication hole 
is provided in the substrate so as to communicate a pair 
of groove portions, an elastomer is charged into a pair 
of groove portions and the communication hole, a convex 
seal lip is provided in the elastomer, the communication 
hole is arranged at a position biasing to one side in 
a width direction of the groove portion, and the convex 
seal lip is arranged at a position biasing to an opposite 
side . 
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Further, in accordance with a twenty second aspect 
of the present invention, there is provided a method 
of forming a gasket for a fuel battery integrally 
provided with a seal lip constituted by an elastomer 
on both surfaces of a substrate, characterized in that 
a communication hole communicating between seal lip 
forming cavities formed between metal molds engaged and 
aligned with both surfaces of the substrate is provided 
in the substrate, the communication hole is formed at 
a position corresponding to a gate open to one of the 
both seal lip forming cavities with a larger diameter 
than that of the gate, and a forming material supplied 
from the gate is charged into the both seal lip forming 
cavities via the communication hole. 

The gasket for the fuel battery in accordance with 
the first aspect of the present invention provided with 
the structure mentioned above is structured, in order 
to solve the problems in the conventional art, such that 
the gasket lip made of the liquid rubber hardened 
material corresponding to the low viscosity material 
is integrally formed on the surface of the flat plate 
constituted by the collector electrode, the ion exchange 
membrane, the membrane fixing reaction membrane (refer 
to the second aspect) or the like, whereby it is intended 
to make the seal portion thin, improve an assembling 
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property, prevent a position shift, reduce a surface 
pressure and make the surface pressure uniform. 
Further, in the case that the gasket lip made of the 
liquid rubber hardened material corresponding to the 
low viscosity material is integrally formed in the 
groove portion applied to the surface of the flat plate, 
since the gasket lip is integrally formed not only on 
the bottom surface of the groove portion but also on 
the side surface, it is possible to further improve a 
fixing property. The liquid rubber hardened material 
is employed for the forming mat erial of the gasket lip 
as mentioned above, and it is preferable that the 
hardness ( JIS A) of the liquid rubber hardened material 
is set to be 60 or less, preferably between 5 and 50 
and more pre f er ably bet ween 10 and 40 (refer to the third 
and fourth aspects) . Further, in the fuel battery in 
which the flat plates are laminated via a multiplicity 
of gaskets, by using the low hardness rubber, it is 
possible to seal with a low fastening pressure, it is 
possible to prevent the flat plate from being damaged, 
and it is possible to absorb an unevenness on an opposing 
surface to the gasket. The low viscosity material 
preferably employs a viscosity between 30 and 10,000 
Pa • s (25 degrees Celsius) , preferably between 30 and 
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2 , 000 Pa # s (25 degrees Celsius) , and for example, it 
is possible to use a silicon rubber, a 
fluorine-contained rubber, a nitrile rubber, an 
ethylene propylene rubber or the like respectively in 
a liquid phase. Further, since it is possible to 
increase a fluidity of the rubber so as to reduce an 
injection pressure by employing the low viscosity 
material as mentioned above, it is possible to reduce 
a damage and a deformation of the flat plate due to a 
forming pressure at a time of injection molding (refer 
to the fifth aspect). 

Further, as in the gasket for the fuel battery in 
accordance with the thirteenth aspect of the present 
invention, when a pair of gasket lips are formed so as 
to have different shapes and the flat surface portion 
is provided in one of them, the flat portion forms a 
receiving side among a pair of seal portions constituted 
by a pair of gasket lips and a area of. the receiving 
side is set to be comparatively wide by a width of the 
flat portion, so that it is possible to enlarge an 
allowable range of position shift from a medium value 
with respect to a closely contact position of another 
gasket lip. A combination of the gasket lip preferably 
employs a combination between a trapezoidal cross 
section corresponding to the receiving side and a 
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chevron cross section in an opposite side, and 
preferably employs a. combination between a cross 
sectional shape provided with a trapezoidal cross 
sectional portion and a cross sectional shape provided 
with a chevron cross sectional portion. 

Further, it is preferable that the seal portion 
of the gasket lip has a circular arc cross sectional 
shape, and the seal portion in this case preferably has 
a height of substantially 0.2 to 1 . 5 mm . Further, it 
is preferable that the seal portion of the gasket lip 
has a chevron cross sectional shape, a convex cross 
sectional shape or a triangular cross sectional shape, 
it is preferable that a height of the seal portion in 
this case is between substantially 0.3 and 1.5 mm , and 
it is further preferable that a front end portion of 
the seal portion is formed in a circular arc cross 
sectional shape. 

Further, as in the gasket for the fuel battery in 
accordance with the fourteenth aspect or the fifteenth 
aspect of the present invention, when the flat portion 
is formed in at least one of a pair of gasket lips arranged 
so as to hold the electrolyte membrane portion or the 
ion exchange membrane between them, it is also possible 
to enlarge the allowable range of position shift in the 
same manner and it is possible to stabilize the contact 
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of the gasket lip. 

Further, in the case of forming the gasket lip by 
using the liquid rubber hardened material as mentioned 
above, a liquid injection molding apparatus is used as 
a molding apparatus, and at a time of injection molding 
the gasket lip by using the liquid injection molding 
apparatus, the metal mold is held so that a gap equal 
to or less than 2 mm is kept between the upper and lower 
metal molds immediately before the injection, and a 
portion between the upper and lower metal molds is sealed 
by using a seal member such as an O-ring or the like 

(refer to S101, in Fig. 3. Same Fig. will be referred 
hereunder). Next, a nozzle touch is executed and a 
material inflow port is closed so as to form a sealed 
space shut out from an ambient air within the metal mold 

( SI 02 ) . Next, an evacuation is executed via evacuation 
holes provided at one or a plurality of portions on a 
metal mold parting surface, and in order to prevent the 
material from being sucked from the nozzle and. flowing 
into a cavity at this time, a shut-off valve is provided 
in the nozzle so as to prevent the material from flowing 
in (S103) . Next, a mold clamping is completely executed 
at a stage that it is judged that the evacuation reaches 
a desired degree of vacuum (S104), the material is 
injected within the cavity in which the degree of vacuum 
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is maintained (S105), and the gasket lip is formed (the 
nineteenth aspect) . 

The method of forming the gasket for the fuel 
battery in accordance with the nineteenth aspect 
mentioned above is structured such that the gasket lip 
made of the liquid rubber hardened material 
corresponding to the low viscosity material is 
integrally formed on one surface or both surfaces of 
the flat plate, however, when it is trieed to form the 
gasket lip one side by one side in the case that it becomes 
necessary to provide the gasket lip on both surfaces 
of the thin plate, there is a case that an opposite side 
becomes in a floating state and cracks due to the molding 
pressure or a burr is generated due to deflection. 
Further, it is possible to consider a method of providing 
a convex portion in a lower mold so as to support a groove 
portion on a back surface, however, it is necessary to 
manufacture another mold in the case that the groove 
shape is different between front and back surf aces , 
whereby it is impossible to avoid a cost increase and 
a mold structure becomes very complex. Taking into 
consideration the matter that the height fluctuates on 
the basis of a metal mold working tolerance and a plate 
groove depth tolerance, there is a case that it is hard 
to maintain a stable molding. Accordingly, in the 
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forming method in accordance with the twentieth aspect 
of the present invention, the structure is made such 
that the through hole open to both surfaces of the flat 
plate is provided, and the gasket lips are integrally 
formed on both surfaces of the flat plate via the through 
hole simultaneously, or the through hole open to the 
bottom surfaces of the groove portions applied to both 
surfaces of the flat plate is provided, and the gasket 
lips are integrally formed in both groove portions via 
the through hole simultaneously. 

Further, the gasket for the fuel battery in 
accordance with the sixteenth aspect of the present 
invention. is structured as follows. 

That is, the gasket for the fuel battery in 
accordance with the first aspect mentioned above is 
structured such that the gasket lip is directly formed 
on the flat plate, and, for the purpose of preventing 
a lateral shift, the larger bottom width than the lip 
width is provided, the adhesion treatment is applied 
or the groove, portion is formed on the flat plate and 
the gasket is formed so as to cover it. However, in the 
case that the larger bottom width mentioned above is 
provided, it inevitably accompany the incurrence of a 
waste of the material and the space. Further, with 
respect to the holding operation by the adhesive agent, 
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an influence that the adhesive agent gives to a power 
generating efficiency is not clear at present, and 
taking into consideration a risk of a bad influence 
applied due to a long time use, a gasket which can satisfy 
a performance without the adhesion treatment is desired. 
Further, in the case of forming the groove portion for 
preventing the lateral shift on the flat plate and 
forming the gasket lip so as to cover it, a strength 
of the plate is reduced thereby, and the contact pressure 
at a time of assembling is reduced in correspondence 
to a depth of the groove portion, so that it is necessary 
to form the gasket lip having a larger size in 
consideration thereof, whereby a greater strain is 
applied to the gasket at a time of assembling and there 
is a risk that a durability is reduced- Accordingly, 
in the gasket for the fuel battery in accordance with 
the sixteenth, aspect of the present invention, the 
structure is made such that the projection is provided 
along the lip line of the flat plate and the projection 
is covered by the gasket lip, whereby it is possible 
to prevent the position shift, it is possible to secure 
the seal surface pressure with a low strain amount and 
it is possible to, secure a durability. Further, as in 
the gasket in accordance with the seventeenth aspect, 
the structure can be made such that the adhesive agent 
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is applied as occasion demands, and the gasket lip is 
formed so as to cover it. It is not always necessary 
to apply the adhesive agent (refer to the eighteenth 
aspect). The projection is preferably formed in a 
triangular cross sectional shape or a trapezoidal cross 
sectional shape of which a gap between the projection 
and the opposing member is secured to be equal to or 
more than 0.2 mm at a time of being assembled, and it 
is preferable that the projection is covered by the 
gasket lip having a thickness of 1.0 mm or less. 
BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic view of a liquid injection 
molding apparatus used for executing a method of forming 
a gasket in accordance with a first embodiment of the 
present invention; 

Fig. 2 is a detailed schematic view of a metal mold 
in the apparatus; 

Fig. 3 is a control flow chart of the apparatus; 

Fig. 4 is a schematic view of a liquid injection 
molding apparatus used for executing a method of forming 
a gasket in accordance with a second embodiment of the 
present invention; 

Fig. 5A is a cross sectional view of a main portion 
of a porous member showing a state before forming the 
gasket; 
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Fig. 5B is a cross sectional view of a main portion 
of a porous member showing a state after forming the 
gasket; 

Fig- 6 is a cross sectional view of a gasket in 
accordance with a third embodiment of the present 
invention; 

Fig. 7 is an enlarged view of a main portion in 
Fig. 6 ; 

Fig. 8 is a cross sectional view of a main portion 
of a gasket in accordance with a fourth embodiment of 
the present invention; 

Fig. 9 is a cross sectional view of a gasket in 
accordance with a fifth embodiment of the present 
invention; 

Fig. 10 is an enlarged view of a main portion in 
Fig . 9 ; 

Fig. 11 is a cross sectional view of a main portion 
showing a modified embodiment of a structure of the 
gas ket ; 

Fig. 12 is a cross sectional view of a main portion 
showing a modified embodiment of the structure of the 
gasket; 

Fig. 13 is a cross sectional view of a main portion 
of a gasket in accordance with a sixth embodiment of 
thepresent invention; 
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Fig. 14 is a cross sectional view of a main portion 
showing a modified embodiment of a structure of the 
gasket; 

Fig. 15 is a cross sectional view of a main portion 
showing a modified embodiment of the structure of the 
gasket; 

Fig. 16 is a cross sectional view of a main portion 
showing a modified embodiment of the structure of the 
gasket; ■ 

Fig. 17 is a cross sectional view of a main portion 
of a gasket in accordance with a seventh embodiment of 
the present invention; 

Fig. 18 is a cross sectional view of a main portion 
showing a modified embodiment of a structure of the 
gasket; 

Fig. 19 is a cross sectional view of a main portion 
showing a modified embodiment of the structure of the 
gasket; 

Fig. 20 is a cross sectional view of a main portion 
showing a modified embodiment of the structure of the 
gasket; 

Fig. 21 is a schematic cross sectional view of a 
bipolar plate for a fuel b a ttery provided with a gasket 
formed by a manufacturing method in accordance with an 
eighth embodiment of the present invention; 
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Fig. 22 is a schematic view of ametalmold structure 
for forming the gasket; 

Fig. 23 is a table showing a result of comparative 
test of the manufacturing method; and 

Fig. 24 is a schematic view showing an embodiment 
of a structure of a fuel battery. 

BEST MODE FOR CARRYING OUT THE INVENTION 

Next, a description will be given of embodiments 
in accordance with the present invention with reference 
to the accompanying drawings . 
First embodiment 

Fig. 1 shows a liquid injection molding apparatus 
11 used for executing a method of forming a gasket in 
accordance with a first embodiment of the present 
invention. A gasket (also refer to a gasket lip or a 
gasket main body) is formed by injecting a molding 
material supplied from a base resin tank 12, a coloring 
agent tank 13 and a setting agent tank 14 to an injection 
apparatus 16 via a material supplying plunger 15, into 
a metal mold 17 from the injection apparatus 16. The 
injection apparatus 16 is provided with a screw 2 0 driven 
in accordance with an operation of a hydraulic motor 
18 and an injection cylinder .19, and an injection 
cylinder 21 within which the screw 2 0 i s inserted , and 
a shut-off valve 23 preventing an inflow of the molding 
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material is arranged within a nozzle 22 at a front end 
of the injection cylinder 21 so as to be freely opened 
and closed. Further, an evacuation apparatus 24 
constituted by a vacuum pump is connected to the metal 
mold 17. 

Fig. 2 shows details of the metal mold 17 . An upper 
platen 25, a heat insulating plate 26, an upper heating 
plate 27, an upper mold 28, a middle mold 29, a lower 
mold 30, a lower heating plate 31, a heat insulating 
plate 32 and a lower platen 33 are laminated in this 
order. A parting surface 34 of the upper mold 28 and 
the middle mold 29 is sealed by an O-ring 35 attached 
to an attaching groove 29a on an. upper surface of the 
middle mold 29, a parting surface 36 of the middle mold 
29 and the lower mold 30 is sealed by an O-ring 37 attached 
to an attaching groove 30a on an upper surface of the 
lower mold 30 , and a sealed space 38 sealed by the O- rings 
35 and 37 is evacuated by the evacuation apparatus 24. 
Further, a cavity space 3 9 is provided on an upper surface 
of the lower mold 30, amoldingmaterial is charged within 
a groove portion (also referred as a working groove) 
40a or a recess portion formed on an upper surface (one 
surface) of a flat plate porous carbon member (also 
referred as a plate or a flat plate) 40 previously placed 
in the cavity space 39 from the injection apparatus 16 
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via a spool 41, a runner 42 and a gate 43, whereby a 
gasket (also referred as a gasket lip) is formed, and 
the gasket is integrally formed with the carbon member 
40 at the same time of molding. The carbon member 40 
is particularly constituted by the collector electrodes 

(separators) 2 of the fuel battery, the ion exchange 
membranes 3 held between them, the membrane fixing 
reaction electrode 4 fixed to the ion exchange membranes 
3, or the like as mentioned above, and a graphite or 
the like may be employed for the material thereof in 
addition to the carbon. In this case, the groove 
portion 40a aims to strengthen a adhesive force of the 
gasket and prevent the position shift, and is not always 
required in the case that an adhesive property between 
the carbon member 40 and the gasket can be secured, and 
in the case that there is no risk that the position shift 
is generated due to an internal pressure at a using time. 

Fig. 3 shows a control flow for an injection molding , 
In a mold clamping process, at first, a mold clamping 
is temporarily stopped at a previously set position 

( S 1 0 1 ) . Duringthet empor a r y.s t op o f t he mold clamping , 
a distance between the metal molds is kept constant by 
using a holding means of a mold clamping position, and 
the distances between the molds are set so that the O-ring 
35 held- by the middle mold 29 and the O-ring 37 held 
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by the lower mold 30 are in contact with the upper mold 
28 and the middle mold 29 respectively while the middle 
and upper molds 29, 28 and the lower and middle molds 
30, 29 have not been completely closed yet and have 
intervals within 2mm respectively, whereby the ambient 
air does not flow into the sealed space 38 in the next 
evacuating process. Next, the nozzle 22 is moved 
forward at a time when the temporary stop of the mold 
clamping is completed. so as to be touched with the upper 
mold 28 (S102) . It is necessary to set a nozzle touch 
force to a level so that a leakage is not generated during 
the evacuation within the cavity space 39, however, the 
nozzle touch force may be generally equal to or more 
than 2 kN , whereby the other flow passages than the flow 
passage by which the cavity space 39 is connected to 
the evacuation apparatus 24 are completely shut down 
from the ambient air. . 

After the nozzle touch force is increased and a 
limit switch is operated, or at a stage that a 
predetermined time has elapsed from a time when the 
nozzle 22 starts moving forward, the evacuation 
apparatus 24 is operated so as to start evacuating (S103) 
In this case, a shut-off valve is provided within the 
nozzle 22 and the shut-off valve is closed, so as to 
prevent the material from being sucked from the nozzle 

25 



22 at an evacuating time so as to flow into the cavity 
39 . 

Then, a mold clamping is executed by a high pressure 
at a time of reaching a previously set elapsed time (for 
example, 15 seconds or less) after starting the 
evacuation (S104) or a previously set degree of vacuum 
(for example, 10 Torr or less) . The high mold clamping 
pressure at this time is equal to or less than a 
compression rupture strength of the carbon material 40 
or less, and is desirably set to a pressure at which 
the carbon material 40 does not rupture and no burr is 
generated even in the case that the charging pressure 
is applied. For example, with respect to a structure 
in which a groove 40a (having a width 3.0 mm and a depth 
0.3mm) is worked on a surf ace of a carbon ma terial (IKC-33 
manufactured by TOYO CARBON) 40 of a resin impregnation 
type cut so as to have a shape and a thickness (2 mm) 
suitable for the separator for the fuel battery, it is 
desirable to restrict to be equal to or less than 10 
kgf/mm 2 . 

Further, a liquid rubber hardened material in which 
a viscosity before hardening is 150 Pa • s (25 degrees 
Celsius) and a hardness (JIS A) after hardening is 20, 
for example, a liquid silicon rubber KE1950-20 (A • 
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B) manufactured by SHINETSU CHEMICAL is good for the 
molding material, and the hardened material is obtained 
by controlling the temperature to a temperature at which 
the hardening is not progressed within the injection 
cylinder 21, that is, a temperature equal to or less 
than 25 degrees Celsius in the embodiment, and injecting 
to the metal mold a temperature of which is controlled 
to a hardening temperature 120 degrees Celsium to 180 
degrees Celsius capable of obtaining a desired hardened 
material, 150 degrees Celsius in the embodiment- The 
injection pressure at this time is 200 kgf/cm 2 , in the 
embodiment, and the hardening time is 150 seconds. 

Further, since the gasket formed in the manner 
mentioned above corresponds to a structure obtained by 
integrally forming the gasket made of the low viscosity 
material with the groove portion 40a formed on the 
surface of the flat plate porous carbon member 40 such 
as the collector electrode 2, the ion exchange membrane 
3, the membrane fixing reaction membrane 4 or the like, 
it is possible to realize making the seal portion thin, 
improving the assembling property, preventing the 
position shift, reducing the surface pressure and making 
the surface pressure uniform which are the conventional 
problems, and further it is possible to realize reducing 
a number of the parts, preventing the position shift 
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under a pressurizing condition during a use after 
assembling, stabilizing a size accuracy of the product, 
reducing an assembling problem, preventing an 
malfunction unstableness due to a mis-assembling, 
reducing a defective molding', stably molding the gasket, 
improving a sealing property, simplifying a metal mold 
structure, reducing a molding, process, reducing , an 
adhesive treatment process, reducing a cost, reducing 
a cycle time, reducing a burr leakage and the like. 
Second embodiment 

In a second embodiment in accordance with the 
present invention shown in Fig. 4, groove portions 40a 
and 40b are formed so as to correspond to each other 
on an upper surface and a lower surface of a flat surface 
plate porous carbon member 40 previously placed in a 
cavity space 39, and as shown in Fig. 5A in an enlarged 
manner, the groove portions 40a and 40b are communicated 
with each other via a through hole (also referred as 
a communication hole) 40c open to a bottom surface of 
each of the groove portions 40a and 40b. The through 
hole 40 is structured, for example, a plurality .of 
through holes having a diameter of 1 mm are formed at 
an interval between 10 and 20 mm. 

Accordingly, when the molding material of the 
gasket is supplied to the carbon member 40, as shown 
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in Fig. 5B, the gaskets 7 and 8 are integrally formed 
with both of the groove portions 40a and 40b via the 
through hole 40c simultaneously, whereby it is possible 
to realize making the seal portion thin, improving the 
assembling property, preventing the position shift, 
reducing the surface pressure and making the surface 
pressure uniform which are conventionally problems, and 
further it is possible to realize reducing a number of 
the parts, preventing the position shift under a 
pressurizing condition during a use after assembling, 
stabilizing a size accuracy of the product, reducing 
an assembling problem, preventing an malfunction 
unstableness due to a mi s - a s s embl ing , reducing a 
defective molding, stably molding the gasket, improving 
a sealing property, simplifying a metal mold structure, 
reducing a molding process, directly molding the gasket 
on both surfaces of the thin plate, reducing an adhesive 
treatment process, reducing a cost, reducing a cycle 
time, preventing a plate crack, reducing a burr leakage 
and the like. 

The gaskets 7 and 8 respectively integrally have 
base portions (charging portions) 7a and 8a having a 
rectangular cross sectional shape and charged within 
the groove portions 40a and 40b, and seal parts (seal 
portions) 7b and 8b having a circular arch cross 



29 



sectional shape and protruding from the groove portions 
40a and 40b so as to be closely contact with an opposing 
member, and they are integrally formed via a rubber 
hardened material 9 within the through hole 40c. In 
the respective gaskets 7 and 8, a width wl of the base 
portions 7a and 8a, that is, a width wl of a whole of 
the gaskets 7 and 8 is substantially 1.5 to 5 mm at actual 
size, a width w2 of the seal portions 7b and 7b is 
substantially 1 to 4 mm at actual size, and a height 
hi of the seal portions 7b and 8b is substantially 0.2 
to 1.5 mm at actual size, respectively. The other 
structures and the other operations and effects of the 
gasket and the forming method thereof in accordance with 
the present invention are the same as those of the first 
embodiment mentioned above. Further, the groove 
portions 40a and 40b may be omitted in the same manner, 
and in this case, the through hole 40c is directly open 
on both of the upper and lower surfaces of the carbon 
membe r 4 0 . 
Third embodiment 

Next, Fig. 6 shows a cross section of a gasket for 
a fuel battery in accordance with a third embodiment 
of the present invention. This gasket is structure in 
the following manner. 

That is, at first, an electrolyte membrane 55 is 
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arranged between a pair of electrodes (also referred 
as outer electrodes) 52 and 53, and electrodes (also 
referred as inner electrodes) 59 and 60 are respectively 
arranged between the respective electrodes 52 and 53 
and the electrolyte membrane 5 5 , whereby a fuel battery 
cell 51 constituted by a five-layer laminated body made 
by arranging the electrode. 52, the electrode 59, the 
electrolyte membrane 55, the electrode 60 and the 
electrode 53 mentioned above in this order is formed. 

A pair of electrodes 52 and 53 respectively 
correspond to the collector electrodes (the separators) 
mentioned above, are formed by a carbon plate, with a 
thickness tl of about 1 to 2 mm at actual size. 

The electrolyte membrane 55 corresponds to the ion 
exchange membrane mentioned above, and is combined with 
an electrolyte membrane protecting membrane 56 at an 
end portion in a plane direction, and an electrolyte 
membrane portion 54 is formed by a combination of the 
electrolyte membrane 55 and the electrolyte membrane 
protecting membrane 56. The electrolyte membrane 
protecting membrane 56 has a pair of constituting parts 
57 and 58 gripping the end portion . in the plane direction 
of the electrolyte membrane 55 between them, and a pair 
of constituting parts 57 and 58 respectively integrally 
have laminating portions 57a and 58a laminated with each 
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other and gripping portions 57b and 58b gripping the 
end portion in the plane direction of the electrolyte 
membrane 55 between them. A thickness t2 of the 
electrolyte membrane protecting membrane 56 at the 
laminating portions 57a and 58a of a pair of constituting 
parts 57 and 58 is about 0.1 to 0.2 mm at actual size. 

Further, the electrodes 59 and 60 respectively 
correspond to the membrane fixing reaction electrodes 
mentioned above, and are formed by a carbon so as to 
form a gas flow passage. A thickness t 3 of a three-layer 
laminated body constituted by a pair of electrodes 59 
and 60 and the electrolyte membrane 55 is about 0.5 to 
1.5 mm at actual size. 

Gaskets (also referred as gasket lips or seal 
members) 61 and 62 made of a low viscosity material are 
integrally formed on opposing surfaces to each other 
of a pair of electrodes 52 and 53 so as to correspond 
to each other, and the electrolyte membrane protecting 
membrane 56 of the electrolyte membrane portion 54 is 
held between a pair of gaskets 61 and 62, at the laminated 
portions 57a and 58a of a pair of constituting parts. 
57 and 58 in an unbonde d manne r , whereby the seal portion 
i s formed . 

As shown in Fig. 7 in. an enlarged manner, one gasket 
61 among, a pair of gaskets 61 and 62 is formed as a wholly 
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trapezoidal cross sectional structure by forming a flat 
surface portion (also referred as a flat portion) 61a 
at a front end portion thereof, and the plate surface 
portion 61a is provided with a predetermined width w3 . 
Further, another gasket 62 is formed as a wholly chevron 
cross sectional structure, a wholly convex cross 
sectional structure or a wholly triangular cross 
sectional structure by forming a front end portion 62a 
in a circular arc cross sectional shape, and is formed 
so that a width w4 of the front end portion 62a is smaller 
than the width w 3 o f the flat surface portion 61a of 
one gasket 61. One gasket 61 integrally has a 
rectangular cross sectional base portion 61c and a 
trapezoidal cross sectional seal portion 61d integrally 
formed on a flat surface of the base portion 61c, and 
the flat surface portion 61a is formed in the seal portion 
61d. A width w5 of the. base portion 61c, that is, a 
whole width w5 of the gasket 61 is substantially 2 to 
5 mm at actual size, the width w3 of the flat surface 
portion 61a is substantially 1 to 4 mm at actual size,, 
a height h2 of a whole of the gasket 61 is substantially 
0.3 to 1 mm at actual size, and a height h3 of the seal 
portion 61d is substantially 0.1 to 0.5 mm at actual 
size.. Another gasket 62 integrally has a rectangular 
cross sectional base portion 62c and a chevron cross 
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sectional, a convex cross sectional or a triangular 
cross sectional seal portion 62d integrally formed on 
a flat surface of the base portion 6 2c , and the circular 
arc cross sectional front end portion 62a is formed in 
the seal portion 62d. A width w6 of the base portion 
62c, that is, a width ' w6 of a whole of the gasket 62 
is substantially 2 to 5 mm at actual size, a width w7 
of the seal portion 62d is substantially 1 to 3 mm a t 
actual size, a height h4 of a whole of the gasket 62 
is substantially 0 . 5 to 1.5 mm at actual size, a height 
h5 of the base portion 62c is substantially 0.2 to 0.5 
mm at actual size, and a radius of the circular arc of 
the front end portion 62a is substantially 0.1 to 0.5 
mm at actual size, respectively. Further, a lip front 
end angle a can be optionally set, however, is 
preferably about 4 0 to 130 degrees, and more preferably 
about 40 to 90 degrees. Further, both of the gaskets 
61 and 62 are respectively formed of a silicon rubber 
having a low hardness. 

Since the gasket provided with the structure . 
mentioned above is structured such that the gaskets 61 
and 62 made of the silicon rubber corresponding to the 
liquid rubber hardened material are integrally formed 
on the surfaces of a pair of electrodes 52 and 53 
corresponding to the flat surface plate porous member, 
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and the rubber is integrally formed with the plate at 
the same time of forming, it is possible to realize making 
the seal portion thin, improving the assembling property, 
preventing the position shift, reducing the surface 
pressure and making the surface pressure uniform which 
are conventionally problems, and further it is possible 
to realize reducing a number of the parts, preventing 
the position shift under a pressurizing condition during 
a use after assembling , stabilizing a size accuracy of 
the product, reducing an assembling problem, preventing 
an malfunction unstableness due to a mis-assembling, 
reducing a defective molding, stably molding the gasket, 
improving a sealing property, simplifying a metal mold 
structure, reducing a molding process, reducing an 
adhesive treatment process, reducing a cost, reducing 
a cycle time, reducing a burr leakage and the like. 

Further, since the cross sectional shapes of a pair 
of gaskets 61 and 62 are made different from each other 
and the flat surface portion 61a is provided in one gasket 
61, the flat surface portion 61a forms a receiving side 
among a pair of seal portions of a pair of gaskets 61 
and 62, and a area of the receiving side is set to be 
comparatively wide by the width wl of the flat surface 
portion 61a. Accordingly, it is possible to enlarge 
an allowable range of the position shift from a medium 
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value with respect to the closely contact position with 
the opposing member, (the electrolyte membrane portion 
54) of another gasket 62, whereby it is possible to 
sufficiently secure a necessary sealing property even 
when the position shift is rather great- 
Fourth embodiment 

Further, as shown in Fig. 8, the structure may be 
made such that respective parts of both gaskets 61 and 
62 are inserted into groove portions 52a and 53a provided 
on the surfaces of the electrodes 52 and 53 in addition 
to the structure mentioned above, and in such the case, 
it is possible to make a distance between a pair of 
electrodes 52 and 53 shorter, whereby it is possible 
to make the laminated body or the fuel battery compact 
in a thickness direction. Here, in this case, one 
gasket 61 integrally has a rectangular cross sectional 
base portion 61c charged in the groove portion 52a and 
a trapezoidal cross sectional seal portion 61d 
integrally formed on a flat surface of the base portion 
61c, and the flat surface portion 61a is formed in the 
seal portion 61d. A width w5 of the base portion 61c, 
that is, a whole width w 5 of the gasket 61 is substantially 
2 to 5 mm at actual size, the width w 3 of the flat surface 
portion 61a is substantially 1 to 4 mm at actual size, 
a height h6 of the base portion 61c is substantially 
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0.1 to 0.5 mm at actual size, and a height h3 of the 
seal portion 61d is substantially 0 . 1 to 0.5 mm at actual 
size. Further, another gasket 62 integrally has a 
rectangular cross sectional base portion 62c charged 
in the groove portion 53a, and a chevron cross sectional 
seal portion 62d integrally formed on a flat surface 
of the base portion 62c, and the circular arc cross 
sectional front end portion 62a is formed in the seal 
portion 62d. A width w6 of the base portion 62c, that 
is, a width w6 of a whol e of the gasket 62 is substantially 
2 to 5 mm at actual size, a width w7 of the seal port ion 
62d is substantially 1 to 3 mm at actual size, a height 
h5 of the base portion 62c is substantially 0.2 to 0.5 
mm at actual size, a height h-7 of the seal portion 62d 
is substantially 0.3 to 1.2 mm at actual size, and a 
radius of the circular arc of the front end portion 62a 
is substantially 0.1 ' to 0.5 mm at actual size, 
respectively. 
Fifth embodiment 

The gaskets for the fuel battery in accordance with 
the third and. fourth embodiments mentioned above are 
structured such that the electrolyte, membrane portion 
54 is held between a pair'of gaskets 61 and 62, however, 
the structure may be. made such. that , the electrolyte 
membrane 55 itself, that is, the ion exchange membrane 
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55 itself is held between a pair of gaskets 61 and 62, 
and this embodiment is shown as a fifth embodiment in 
Figs . 9 and 10. 

That is, a gasket for a fuel battery shown in Figs. 
9 and 10 is structured as follows. 

That is, at first, the ion exchange membrane 55 
corresponding to the electrolyte membrane 55 in the 
third and fourth embodiments is arranged between a pair 
of electrodes (also referred as outer electrodes) 52 
and 53, and electrodes (also referred as inner 
electrodes) 59 and 60 are respectively arranged between 
the respective electrodes 52 and 53 and the ion exchange 
membrane 55, whereby a fuel battery cell 51 constituted 
by a five-layer laminated body made by arranging the 
electrode 52, the electrode 59, the ion exchange 
membrane 55, the electrode 60 and the electrode 53 in 
this order is formed. 

A pair of electrodes 52 and 53 respectively 
correspond to the collector electrodes ( the separator s ) 
mentioned above, are formed by the carbon plate, with 
a thickness of about 1 to 2 mm at actual size. 

Further, the electrodes. 59 and 60 respectively 
correspond to the membrane fixing reaction electrodes 
mentioned above, and are formed by the carbon so as to 
form a gas flow passage. A thickness of a three-layer 
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laminated body constituted by a pair of electrodes 59 
and 60 and the ion exchange membrane 55 is about 0.5 
to 1.5 mm at actual size. 

Gaskets (also referred as gasket lips or seal 
members) 61 and 62 made of a low viscosity material are 
integrally formed on opposing surfaces to each other 
of a pair of electrodes 52 and 53 so as to correspond 
to each other, and the ion exchange membrane 55 is held 
between a pair of gaskets 61 and 62 in an unbonded manner , 
whereby the seal portion is formed. 

As shown in Fig. 10 in an enlargedmanner, one gasket 
62 in an upper side in the drawing among a pair of gaskets 

61 and 62 is formed with a flat surface portion (also 
referred as a flat portion) 62b at a front end portion 
thereof, and the plate surface portion 62b is provided 
with a predetermined width wll. Further, another 
gasket 61 in a lower side in the drawing is formed with 
a front end portion 61b in a circular arc cross sectional 
shape, and is formed so that a width wl2 of the front 
end portion 61b is smaller than the width wll of the 
flat surface portion 62b in one gasket 62. One gasket 

62 integrally has a rectangular cross sectional base 
portion 62c charged into a groove portion 53a, an 
extended portion 62e thereof and a trapezoidal cross 
sectional seal portion 62d integrally formed on a flat 
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surface of the base portion 62c, and the flat surface 
portion 62b is formed in the seal portion 62d. A width 
wl3 of the base portion 62c and the extended portion 
62e, that is, a whole width wl3 of the gasket 62 is 
substantially 3 to 6 mm at actual size, a width wl4 of 
the base portion is substantially 2 to 5 mm at actual 
size, a width wl5 of the extended portion 62e is 
substantially 1 mm at actual size, a width wll of the 
flat surface portion 62b is substantially 1 to 4 mm at 
actual size, a height hll of the base portion 62c, that 
is, a height hll of the extended portion 62 e is 
substantially 0.2 to 0.5 mm at actual size, and a height 
hl2 of the seal portion 62d is substantially 0.1 to 0.5 
mm at actual size, respectively. Another gasket 61 
integrally has a rectangular cross sectional base 
portion 61c charged into a groove portion 52a, an 
extended portion 61e thereof and a chevron cross 
sectional seal portion 61d integrally formed on a flat 
surface of the base portion 61c, and' the" circular arc 
cross sectional front end portion 61b is formed in the 
seal portion 61d. A width wl6 of the base portion 61c 
and the extended portion 61e, that is, a whole width 
wl6 of the gasket 61 is substantially 3 to 6 mm at actual 
size, a width wl7 of the extended portion 61e is 
substantially 1 mm at actual size, a height hl3 of the 
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base portion 61c, that is, a height hl3 of the extended 
portion 61e is substantially 0.2 to 0.5 mm at actual 
size, a height h 1 4 of the seal portion 61d is 
substantially 0.3 to 1.2 mm at actual size, and a radius 
of the circular arc of the front end portion 61b is 
substantially 0.1 to 0.5 mm a t actual size, respectively. 
Both of the extended portions 61e and 62e are provided 
for the purpose of securing a gate port, and the extended 
portions 61e and 6 2 e and expanded portions of the groove 
portions 52a and 53a for charging them are provided all 
around the periphery for reasons of a working cost, 
however, the structure may be of course made such that 
the groove portions 52a and 53a are expanded only at 
portions corresponding to the gate portions among all 
the periphery. Further, both of the gaskets 61 and 62 
are respectively formed by the silicon rubber having 
a low hardness.. 

Since the gasket provided with the structure 
mentioned above is structured such that the gaskets 61 
and 62 made of the silicon rubber corresponding to the 
liquid rubber hardened material are integrally formed 
on the surfaces of a pair of electrodes 52 and 53 
corresponding to the flat surface plate porous member, 
and the rubber is integrally formed with the plate at 
the same time of f o rming , it is possible to realizemaking 
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the seal portion thin, improving the assembling property, 
preventing the position shift, reducing the surface 
pressure and making the surface pressure uniform which 
are conventionally problems, and further it is possible 
to realize reducing a number of the parts, preventing 
the position shift under a pressurizing condition during 
a use after assembling, stabilizing a size accuracy of 
the product, reducing an assembling problem, preventing 
an. malfunction unstableness due to a mis -assembling, 
reducing a defective molding, stably molding the gasket, 
improving a sealing property, simplifying a metal mold 
structure, reducing a molding process, reducing an 
adhesive treatment process , reducing a cost, reducing 
a cycle time, reducing a burr leakage and the like. 

Further, since the flat surface portion 62b is 
provided in one of a pair of gaskets 61 and 62, the flat 
surface portion 62b forms a receiving side among a pair 
of seal portions by a pair of gaskets 61 and 62, and 
a area of the receiving side is set to be comparatively 
wide by the width wll of the flat surface portion 62b. 
Accordingly, it is possible to enlarge an allowable 
range of the position shift from a medium value with 
respect to the closely contact position with the 
opposing member (the ion exchange membrane 55) of 
another gasket 62, whereby it is possible to 
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sufficiently secure a necessary sealing property even 
when the position shift is rather great. However, in 
view of the improvement of the seal property, since it 
is preferable that the contact surf ace pressure with 
respect to the opposing member (the ion exchange 
membrane 55) of the gasket 62 is as large as possible, 
it is preferable to restrict the width wll of the flat 
surface portion 62b within a range required for solving 
the position shift problem mentioned above. 

In this case, with respect to the gasket in 
accordance with the fifth embodiment, it is possible 
to add or modify the structure in the following manner. 

(D A pair of upper and lower gaskets 61 and 62 in 
Figs. 9 and 10 are respectively provided in the groove 
portions 52a and 53a formed on the surfaces of the 
electrodes 52 and 53. Instead of such structure, the 
gaskets 61 and 62 are directly provided on the surfaces 
of . the electrodes 52 and 53, without having the groove 
portions 52a and 53a. 

(2). The cross sectional shape of the seal portion 
of the gasket 62 provided with the flat surface portion 
62b in the upper side in Figs. 9 and 10 is a trapezoidal 
shape or a substantially trapezoidal shape. Instead 
of such structure, the cross sectional shape is made 
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a quadrangular shape or a rectangular shape as shown 
in Fig, 11, and the gasket 62 is formed in a flat plate 
shape- In this case, the flat surface portion 62b is 
provided all along the width of the gasket 62. 

(E> The cross sectional shape of the seal portion 
of the gasket 61 in the lower side in Figs. 9 and 10 
is a chevron shape. Instead of such structure, the 
cross sectional shape is made a trapezoidal shape or 
a substantially trapezoidal shape in the same. manner 
as that of the upper side gasket 62 as shown in Fig. 
12. Accordingly, in this case, the cross sectional 
shapes of both of. the upper and lower gaskets 61 and 
62 are respectively formed in the trapezoidal shape or 
substantially trapezoidal shape, and the flat surface 
portions 61a and 61b are respectively provided in both 
of the gaskets 61 and 62. Here, in this case, another 
gasket 61 integrally has a rectangular cross sectional 
base portion 61c charged into the groove portion 52a, 
an extended portion 61e thereof, and a trapezoidal cross 
sectional seal portion 61d integrally formed on a flat 
surface of the base portion 61c, and a flat surface 
portion 61b is formed in the seal portion 61d. A width 
wl8 of the base portion 61c is substantially 2 to 5 mm 
at actual size, a width wl9 of the flat surface portion 
61a is substantially 1 to 4 mm at actual size, and a 
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height hl5 of the seal portion 61d is substantially 0.1 
to 0-5 mm at actual size, respectively- The cross 
sectional shape may be a quadrangular shape or a 
rectangular shape. 

Further, the contents of modification on the basis 
of the items(Dand ©can be applied to the third and fourth 

embodiments mentioned above in which the electrolyte 
membrane portion 54 is held between a pair of gaskets 
61 and 62, as it is. 
Sixth embodiment 

That is, at first, as shown in Fig. 13, a projection 
72 is integrally formed on a surface of a flat surface 
plate 71 corresponding to a collector electrode (a 
separator) , an ion exchange membrane , a membrane fixing 
reaction electrode or the like made of a carbon, a 
graphite, a conductive resin such as a conductive phenol 
or the like, an ion exchange resin, or a metal such as 
a stainless steel, a magnesium alloy or the like, along 
a gasket line (also referred as a gasket lip line) , as 
shown in Fig. 13, and a gasket 73 made of a liquid rubber 
hardened material having a hardness (JIS A) 60 or less, 
preferably 5 to 50, and more preferably 10 to 40 is 
integrally formed so as. to cover the projection 72 
without using an adhesive agent or with using the 
adhesive agent. 
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The projection 72 is formed in a substantially 
triangular cross sectional shape or a substantially 
trapezoidal cross sectional shape, and is provided all 
along the length of the gasket line. The gasket 73 has 
a substantially triangular cross sectional or 
substantially circular arc cross sectional chevron 
portion 73a which covers the projection 72 and is in 
contact with an opposing member 74 at a time of assembling 
so as to achieve a seal operation, and flat bottom 
portions 73b having a lower height than that of the 
chevron portion 73a are integrally formed in both sides 
of the chevron portion 73a, respectively. Further, 
sizes of the respective portions are set on the basis 
of the following standards. 

Width (maximum width in bottom line portion) w31 
of the projection 72: 2 mm or less 

Total width w32 of the gasket 73: 2 to 5 mm 

Width w33 of the chevron portion 73a of the gasket 
7 3: 1 t o 5 mm 

Height h31 of the bottom portion 73b of the gasket 
7 3: 1 mm or 1 e s s 

Height h32 from the upper surface of the bottom 
portion 73b t the top point of the chevron portion 7 3b: 

1 mm or less 

Thickness t31 of the chevron portion 73a (minimum 
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width in a center in a width direction of the chevron 
portion) : 1 mm or less 

Width w34 of the recess portion 75 formed in the 
opposing member 7 4 with which the gasket is brought into 
contact at a time of assembling: a size equal to or 

more than the total width w32 of the gasket 

Depth d31 of the recess portion 75: lmmor less 

Further, the size of the respective portions are 
set as specific value under calculating so that an 
interval in a vertical direction between the projection 
72 and the opposing member 74 at a time of assembling 
becomes between 0.2 and 1.0 mm and the gasket 73 having 
the. thickness of 1.0 mm or less fills the gap on the 
basis of the interval so as to be compressed and serve 
a seal operation. 

In the gasket provided with the structure mentioned 
above/ since the gasket 73 made of a liquid rubber 
hardened material having a hardness (JIS A) 60 or less 
is integrally formed on a surface of a flat surface plate 
71 corresponding to a collector electrode (a separator) , 
an ion exchange membrane, a membrane fixing reaction 
electrode or the like made of a carbon, a graphite, a 
conductive resin such as a conductive phenol or the like, 
an ion exchange resin, or a metal such as a stainless 
steel, a magnesium alloy or the like, without using an 
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adhesive agent or with using the adhesive agent, it is 
possible to realize making the seal portion thin, 
improving the assembling property, preventing the 
position shift, reducing the surface pressure and making 
the surface pressure uniform, which are conventionally 
problems, and further it is possible to realize reducing 
a number of the parts, preventing the position shift 
under a pressurizing condition during a use after 
assembling, stabilizing a size accuracy of the product, 
reducing an assembling problem, preventing an 
malfunction unstableness due to a mi s - a s s embl ing , 
reducing a defective molding, stably molding the gasket, 
improving a sealing property, simplifying a metal mold 
structure, reducing a molding process, reducing an 
adhesive treatment process, reducing a cost, reducing 
a cycle time, reducing a burr leakage and the like. 

Further, the projection 72 is integrally formed 
on the surface of the flat surface plate 7 1 corresponding 
to a collector electrode (a separator) , an ion exchange 
membrane, a membrane fixing reaction electrode or the 
like made of a carbon, a graphite, a conductive resin 
such as a conductive phenol or the like, an ion exchange 
resin, or a metal such as a stainless steel, a magnesium 
alloy or the like, along a gasket line, and the gasket 
73 made of a liquid rubber hardened material having a 
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hardness (JIS A) 60 or less is integrally formed so as 
to cover the projection 72 without using an adhesive 
agent or with using the adhesive agent, the projection 

72 supports the gasket 73, thereby further effectively 
preventing the position shift of the gasket.73. Further, 
an amount of compression of the gasket 73 is limited, 
whereby it is possible to sufficiently secure a seal 
surface pressure with a low strain amount, and the 
projection 72 is provided instead of having the groove 
portion for preventing the. lateral shift, whereby it 
is possible to improve a durability of the gasket. 
Further, in the case that the structure is made, such 
as to support the gasket 73 only by the support of the 
projection without using the adhesive agent, it is 
possible to use the gasket with a safe conscience without 
taking into consideration a bad influence to the power 
generating efficiency by the use of the adhesive agent. 

In this case, with respect to. the gasket in 
accordance with the sixth embodiment, it is possible 
to add or modify the structure in the following manner. 

That is, in the gasket in accordance with the 
embodiment mentioned above, the recess portion 75. is 
formed in the opposing member 74 with which the gasket 

73 is brought into contact at a time of assembling, 
because the interval equal to or more than 0.2 mm is 
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set between the projection 72 and the opposing member 
74 so as to restrict the amount of compression of the 
gasket 73 at a time when the surfaces 71a and 74a of 
the opposing member 74 and the flat surface plate 71 
are in contact with each other so as to be positioned 
with each other- Accordingly, in place that the recess 
portion 75 is provided in the opposing member 74 as the 
means for restricting the amount of compression, the 
structure may be made such that a protruding or step-like 
spacer portion 76 is provided in the opposing member 
74 as shown in Fig. 14, and a surface 76a of the spacer 
portion 76 is in contact with the surface 71a of the 
flat surface plate 71. Further, as shown in Fig. 15, 
the recess portion 75 may be provided in a side of the 
flat surface plate 71, or as shown in Fig. 16, the 
protruding or step-like spacer portion 76 may be 
provided in a side of the flat surface plate 71. 
Seventh embodiment 

Next, Fig. 17 shows a cross section of a gasket 
for a fuel battery in accordance with a seventh 
embodiment of the present invention, and the gasket is 
structured as follows. 

That is, at first, a projection 72 is integrally 
formed on a surface of a flat surface plate 71 
corresponding to a collector elect rode (a separator), 
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an ion exchange membrane, a membrane fixing reaction 
electrode or the like made of a carbon, a graphite, a 
conductive resin such as a conductive phenol or the like, 
an ion exchange resin, or a metal such as a stainless 
steel, a magnesium alloy or the like, along a gasket 
line (also referred as a gasket lip line) , and a gasket 
73 made of a liquid rubber hardened material having a 
hardness (JIS.A) 60 or less is integrally formed so as 
to cover the projection 72 without using an adhesive 
agent or with using the adhesive agent. 

The projection 72 is formed in a substantially 
triangular cross sectional shape or a substantially 
trapezoidal cross sectional shape, and is provided all 
along the length of the gasket line. The gasket 73 is 
formed in a substantially triangular cross sectional 
shape or a substantially circular arc cross sectional 
shape in. such a manner as to cover the projection 72 
and be in contact with an opposing member 74 at a time 
of assembling so as to achieve a seal operation, and 
the bottom portions 73b in the sixth embodiment 
mentioned above is not provided. Further, sizes of the 
respective portions are set on the basis of the following 
standards . 

Width (maximum width in bottom line portion) w31 
of the projection 72: 2 mm or less 
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Total width w32 of the gasket 73: 2 to 5 mm 
Total height h33 of . the gasket 73: 2 mm or less 
Thickness t31 of the gasket 73 (minimum width in 
a center in a width direction of the chevron portion) : 
1 mm or less 

Width w34 of the recess portion 75 formed in the 
opposing member 74 with which the gasket is brought into 
contact at a time of assembling: a s i z e e qua 1 t o o r 

more than the total width w32 of the gasket 

Depth d31 of the recess portion 75: lmmorless 

Further, the size of the respective portions are 
set as specific value under calculating so that an 
interval in a vertical direction between the projection 
72. and the opposing member 74 at a time of assembling 
becomes between 0.2 and 1.0 mm and the gasket 73 having 
the thickness of 1.0 mm or less fills the gap on the 
basis of the interval so as to be compressed and serve 
a seal operation. 

In the gasket provided with the structure mentioned 
above, since the gasket 73 made of a liquid rubber 
hardened material having a hardness (JIS A) 60 or less 
is integrally formed on a surface of a flat surface plate 
71 corresponding to a collector electrode (a separator) , 
an ion exchange membrane, a membrane fixing reaction 
electrode or the like made of a carbon, a graphite, a 
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conductive resin such as a conductive phenol or the like, 
an ion exchange resin, or a metal such as a stainless 
steel, a magnesium alloy or the like, without using an 
adhesive agent or with using the adhesive agent, it is 
possible to realize making the seal portion thin, 
improving the assembling property, preventing the 
position shift, reducing the surface pressure andmaking 
the surface pressure uniform, which are conventionally 
problems, and further it is possible to realize reducing 
a number of the parts, preventing the position shift 
under a pressurizing condition during a use after 
assembling, stabilizing a size accuracy of the product, 
reducing . an assembling problem, preventing . an 
malfunction unstableness due to a mis-assembling, 
reducing a defective molding , stably molding the gasket, 
improving a sealing property, simplifying a metal mold 
structure, reducing a molding process, reducing an 
adhesive treatment process, reducing a cost, reducing 
a cycle time, reducing a burr leakage and the like. 

Further, the projection 72 is integrally formed 
on the surface of the flat surface plate 71 corresponding 
to a collector electrode (a separator) , an ion exchange 
membrane, a membrane fixing react ion elect rode or the 
like made of a carbon, a graphite, a conductive resin 
such as a conductive phenol or the like, an ion exchange 
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resin, or a metal such as a stainless steel, a magnesium 
alloy or the like, along a gasket line, and the gasket 
73 made of a liquid rubber hardened material having a 
hardness (JIS A) 60 or less is integrally formed so as 
to cover the projection 72 without using an adhesive 
agent or with using the adhesive agent, the projection 
72 supports the gasket 73, thereby further effectively 
preventing the position shift of the gasket 73 . Further, 
an amount of compression of the gasket 73 is limited, 
whereby it is possible to sufficiently secure a seal 
surface pressure with a low strain amount, and the 
projection 72 is provided instead of having the groove 
portion for preventing the lateral shift, whereby it 
is possible to improve a durability of the gasket. 
Further, in the case that the structure is made such 
as to support the gasket 73 only by the support of the 
projection without using the adhesive agent, it is 
possible to use the gasket with a safe conscience without 
taking into cons iderat ion a bad influence to the power 
generating efficiency by the use of the adhesive agent. 
Further, since the bottom portion is not provided in 
the gasket 73 and the gasket 73 is formed only in the 
substantially triangular cross . sectional chevron 
portion or the substantially circular arc cross 
sectional chevron portion, it is possible to improve 
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a yield ratio of the molding material and it is possible 
to reduce a mounting space. 

In this case, with respect to the gasket in 
accordance with the seventh embodiment, it is possible 
to add or modify the structure in the following manner. 

That is, in the gasket in accordance with the 
embodiment mentioned above, the recess portion 75 is 
formed in the opposing member 74 with which the gasket 

73 is brought into contact at a time of assembling, 
because the interval equal to or more than 0.2 mm is 
set between the projection 72 and the opposing member 

74 so as to restrict the amount of compression of the 
gasket 73 at a time when the surfaces 71a and 74a of 
the opposing member 74 and the flat surface plate 71 
are in contact with each other so as to be positioned 
with each other. Accordingly, in place that the.recess 
portion 75 is provided in the opposing member 74 as the 
means for restricting the amount of compression, the 
structure may be made such that a protruding or step-like 
spacer portion 76 is provided in the opposing member 
74 as shown in Fig. 18, and a surface 76a of the spacer 
portion 76 is in contact with the surface 71a of the 
flat surface plate 71. Further, as shown in Fig. 19, 
the recess portion 75 may be provided in a side of the 
flat surface plate 71, or as shown in Fig. 20, the 
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protruding or step-like spacer portion 76 may be 
provided in a side of the flat surface plate 71. 
Eighth embodiment 

Further, in connection with the technique that the 
rubbers are mounted on both surfaces of the plate via 
the through hole provided in the plate described in the 
second embodiment (Figs. 4 and 5) , the applicant of the 
present invention further provides the following 
technique . 

This technique relates to the sixteenth aspect and 
the seventeenth aspect of the present invention, and 
its main technical object is to provide a method of 
manufacturing a both surface lip gasket in which a crack 
and a permanent deformation of a substrate due to a 
molding pressure are hard to be generated at a time of 
molding seal lips on both surfaces, even in the case 
that the substrate is made of a brittle material or a 
material having a low strength, a low extension and a 
low elasticity.. As a means for effectively achieving 
the technical object, in the method of manufacturing 
the both surface lip gasket in which the seal lips made 
of an elastomer are integrally formed on both surfaces 
of the substrate, a communication hole communicating 
between seal lip forming cavities formed between metal 
molds engaged and aligned with both, surf aces is provided 
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in the substrate, the communication hole is. disposed 
at a position corresponding to a gate open to one of 
both seal lip forming cavities and formed so as to have 
a larger diameter than that of the gate, and a molding 
material supplied from the gate is injected to the both 
seal lip forming cavities via the communication hole- 
Further, in accordance with this method, the 
molding material supplied from the gate is injected into 
the seal lip forming cavities in both sides via the 
communication hole provided in the substrate at the 
position immediately under the gate. At this time, 
since the communication hole has a larger diameter than 
an opening diameter of the gate, a molding pressure does 
not start up first in the forming cavity in the side 
to which the gate is open, whereby it is possible to 
effectively prevent a pressure difference from being 
generated between both of the cavities- One or more 
gates are provided depend on the shape of the gasket. 

As the substrate of the both surface lip gasket, 
in addition to the brittle material such as a molding 
carbon, for example, there can be listed up a porous 
material of a plastic, a ceramic or a metal corresponding 
to a low strength material, a thermosetting material 
suchas a ceramic, a phenol resin or the like and a 
thermoplastic engineering plastic corresponding to a 
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low extension material, and a thermoplastic elastomer 
corresponding to a low elasticity material. 

This technique can be widely applied to a forming 
technique of both surface lip gasket integrally having 
lip gaskets made of an elastomer on both surfaces of 
a thin substrate, such as a gasket for a circuit substrate, 
a gasket for a hard disc, a gasket for a fuel battery 
cell, and the like. 

A description will be given below of a preferable 
embodiment of this method with reference to the 
accompanying drawings. 

At first, both surface lip gasket shown in Fig. 
21 is structured such that seal lips 82 and 83 made of 
an elastomer material, for example, a silicon rubber 
or the like are integrally formed on both surfaces of 
a bipolar plate 81 for a fuel battery in accordance with 
the method of the present invention. 

In particular,, the bipolar plate 8 1 is. molded in 
a plate shape with a molding carbon of gas-proof compact . 
bone, band- like grooves 81a and 81b are respectively 
formed in gasket attaching portions on both surfaces, 
and a communication hole 81c corresponding to a through 
hole passing through a portion between the groove 
bottoms is formed with a predetermined interval in a 
longitudinal direction of the band- 1 i ke . g r op ve s 8 1a and 
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81b. Further, base portions 82a and 83a of the seal 
lips 82 and 83 are formed so as to fill up the band-like 
grooves 81a and 81b, and are connected to each other 
via a portion extending within the communication hole 
81c, and chevron-shaped or convex lip main bodies 82b 
and 83b in the respective seal lips 82 and 83 are formed 
at positions shifted to one side ina width direction 
of the band-like grooves 81a and 81b from the 
communication hole 81c. 

The fuel battery, as is well known, has a structure 
in. which unit cells made by respectively arranging 
electrode plates corresponding to a fuel pole and an 
air pole in both sides in a thickness direction of the 
electrolyte membrane (the ion exchange membrane ) are 
laminated via the bipolar plate 81 at a multiplicity 
of layers. The bipolar plate 81 has a function that 
the chevron-like lip main bodies 82b and 83b of the seal 
lips 82 and 83 protruding from both surfaces of the 
bipolar plate 81 is brought into close contact with the 
electrolyte membrane side with a proper crushing margin 
so as to seal, thereby preventing an air (an oxygen) 
supplied to the air pole in another side from being mixed 
within. a flow passage of a hydrogen gas supplied to the 
fuel pole, preventing the hydrogen gas from being mixed 
within the. air flow passage, and preventing a power 
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generation efficiency from being reduced, in addition 
to a function serving as an electron conductive body 
for connecting the respective cells in series- 
Fig. 22 schematically shows a method of 
manufacturing the both surface lip gasket provided with 
the structure mentioned above. In Fig. 22 f reference 
numerals 84 and 85 denote parts . of an injection molding 
metal mold for molding the seal lips 82 and 83 on both 
surfaces of the bipolar plate 81. The bipolar plate 
81 is held within a recess portion formed in the lower 
metal mold 85 in the drawing, and the structure is made 
such that both surfaces of the bipolar plate 81 are 
closely engaged and aligned with a lower surface (an 
aligned surface 84a) of the metal mold 84 and a recess 
portion bottom surface (an aligned surface 85a) of the 
metal mold 8 5 with a predetermined surface pressure, 
at a time of clamping the mold. In this case, the 
band-like grooves 81a and 81b and the communication hole 
81c are previously formed in the bipolar plate 81. 

Chevron grooves 84b and 85b opposing to the 
band-like grooves 81a and 81b formed in the bipolar plate 
81 are respectively formed on the aligned surfaces 84a 
and 85a with the bipolar 81 in the metal molds 84 and 
85. The chevron grooves 84b and 85b correspond to the 
chevron-like lip main bodies 82b and 83b shown in Fig. 
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21 , have a smaller groove width than that of the band-like 
grooves 81a and 81b, and are formed at positions shifted 
to one side in a width direction of the band-like grooves 
81a and 81b. Accordingly, in the illustrated mold 
clamping state , a seal lip forming cavity CI is defined 
by the band-like groove 81a and the chevron groove 84b, 
and an opposite side seal lip forming cavity C2 is defined 
by the band-like groove 81b and the chevron groove 85b. 

A gate 84c open toward the seal lip forming cavity 
CI defined by clamping the mold is provided in one metal 
mold 84. The gate 8 4c constitutes a supply passage of. 
the molding material from the molding material injection 
apparatus via a runner and a sprue (not shown) in the 
metal mold apparatus, and is open to the aligned surface 
84a in correspondence to an open position of the 
communication hole 81c in a bottom portion of., the 
band-like groove 81a of the bipolar plate 81. Further, 
an inner diameter <£> 1 of the communication hole 81c is 
about 1 mm at actual size, and the communication hole 
1c is formed so as to have a larger diameter. in comparison 
with an opening diameter <& 2 of the gate 84c. 

Prior to the mold clamping shown in Fig. 22, an 
evacuation is executed within the seal lip forming 
cavities CI and C2 by a vacuum pump (not shown) or the 
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like. Further, when injecting the liquid-phase 

elastomer molding material supplied from the injection 
molding apparatus from the gate 84c after clamping the 
mold, the molding material is substantially 
simultaneously charged into the seal lip forming 
cavities CI and C2 in both sides of the bipolar plate 
81 via the communication hole 81c positioned immediately 
below the gate 84c. 

At this time, since a relation <t> 1 > <f> 2 i s 
established, a pressure reduction operation due* to a 
fluid resistance in the communication hole lc is not 
generated, so that a differential pressure is hardly 
generated between the seal lip forming cavities CI and 
C2 . Accordingly, it is possible to effectively prevent 
the crack due to the differential pressure between both 
of the cavities CI and C2 from being generated in a thin 
portion between the band- like grooves 81a and 81b in 
the bipolar plate 81. 

By using the molding carbon plate with a flexural 
strength lOMPa having a shape shown in Fig. 22 (thickness 
Tl = 2 mm, width of the band-like grooves 81a and 81b 
W = 5 mm, thickness between the band-like grooves 81a 
and 81b T2 = 1 mm) , a test forming the seal lips on both 
surfaces is executed. In this test, while the opening 
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diameter <t> 2 of the gate 84c is set to 0.5 mm, the inner 
diameter 0 1 of the communication hole 81c in the carbon 
plate in accordance with the embodiment is set to 1 mm 
which is larger than the diameter <J> 2 , and the inner 
diameter <$> 1 of the communication hole 81c in the carbon 
plate in accordance with the comparative embodiment is 
set to . 0.3 mm which is smaller than the diameter <t> 
2. Table in Fig. 2 3 shows the test results. As a result 
of the test mentioned above, in the structure in 
accordance with the embodiment, it is recognized that 
no crack is generated in the molding carbon plate even 
under the standard molding pressure of 30MPaanda normal 
injection molding can be executed. 

In this case, in the embodiment mentioned above, 
the description is given only of the case that the both 
surface lip gasket is provided in the bipolar plate for 
the fuel battery, however, the present invention can 
be effectively applied to the case that the both surface 
lip gasket is formed on a circuit substrate made of a 
glass epoxy resin plate, a polyimide or a polyester resin 
sheet and a substrate made of a material having a low 
strength, a low, extension and a low elasticity. .. 

Further, in the illustrated embodiment, the base 
portions 82a and 83a of the seal lips 82 and 8.3 are formed 
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within the band-like grooves 81a and 81b, however, the 
pre sent, invent ion can be applied to a structure in which 
the band-like grooves 81a and 81b mentioned above are 
not formed. 

Since the gasket described in each of the 
embodiments mentioned above is integrally formed on the 
substrate in spite that the width and the height thereof 
are significantly small, and even when the rubber 
hardness of the gasket is equal to or less than 60, 
preferably between 5 and 50, it is possible to accurately 
and quickly assemble the gasket, and it is possible 
automate the assembling operation due to integral 
forming on. the substrate, it is possible to reduce the 
size of the fuel battery due to the reduced height, it 
is possible to realize the low surface pressure due to 
the reduced hardness, and it is possible to absorb an 
unevenness even when the unevenness exists on the 
opposing surface of the gasket. 

EFFECT OF THE INVENTION AND INDUSTRIAL APPLICABILITY 

The present invention has the following effects. 

That is, at first, in the gasket provided with the, 
structure mentioned above in accordance with each of 
the aspects of the present invention, since each of the 
inventions is structured on the basis of the structure 
that the gasket lip made of the liquid rubber hardened 
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material is integrally formed on the surface of the flat 
surface plate or on the groove portion applied on the 
surface made of a carbon, a graphite, a conductive resin 
such as a conductive phenol or the like, an ion exchange 
resin, or a metal such as a stainless steel, a magnesium 
alloy or the like, it is possible to realize making the 
seal portion thin, improving the assembling property, 
preventing the position shift, reducing the surface 
pressure and making the surface pressure uniform, which 
are conventionally problems, and further it is possible 
to realize reducing a number of the parts, preventing 
the position shift under a pressurizing condition during 
a use after assembling, stabilizing a size accuracy of 
the product, reducing an assembling problem, preventing 
an malfunction unstableness due to a mis-assembling, 
reducing a defective molding, improving a sealing 
property, reducing a molding process, reducing an 
adhesive treatment process, reducing a cost, reducing 
a burr leakage and the like. 

Further, in addition thereto, in the gasket in 
accordance with, the thirteenth aspect of the present 
invention provided with the structure mentioned above, 
since a pair of gasket lips are formed so as to have 
different cross sectional shapes and the flat surface 
portion is provided in one gasket lip, it is possible 
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to enlarge an allowable range of position shift from 
a medium value with respect to a closely contact position 
of another gasket lip with the opposing member, whereby 
it is possible to sufficiently secure a necessary 
sealing property even when the position shift is 
somewhat great. 

Further, in the gasket in accordance with the 
fourteenth aspect or the fifteenth aspect of the present 
invention provided with the structure mentioned above, 
since the flat portion provided with the predetermined 
width being in contact with the electrolyte membrane' 
portion or the ion exchange membrane is formed in at 
least one of a pair of gasket lips arranged so as to 
hold the electrolyte membrane portion or the ion 
exchange membrane between them, it is possible to 
enlarge the allowable range of position shift from the 
medium value with respect to the closely contact 
position of another gasket lip with the opposing member, 
whereby it is possible to sufficiently secure a 
necessary sealing property even when the position-shift 
is somewhat great. Further, in the case that the flat 
surface portions are provided in both gasket lips, the 
contact state becomes stable, whereby it is possible 
to sufficiently secure the necessary sealing property. 

Further, in the gasket . in accordance with the 
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sixteenth aspect, the seventeenth aspect or the 
eighteenth aspect of the present invention provided with 
the structure mentioned above, since the projection is 
provided on the surface of the flat surface plate 
corresponding to the collector electrode (a separator) , 
the ion exchange membrane, the membrane fixing reaction 
electrode or the like made of a carbon, a graphite, a 
co nductive resin such as a conductive phenol or the like, 
an ion exchange resin, or a metal such as a stainless 
steel, a magnesium alloy or the like along the gasket 
lip line, the gasket lip is integrally formed so as to 
cover the projection and the pro j ect ion support s the 
gasket lip, whereby it is- possible to further 
effectively prevent the position shift of the gasket 
lip. Further, since an amount of compression of the 
gasket lip is restricted, it is possible to sufficiently 
secure the seal surface pressure with the low strain 
amount, and since the projection is provided instead 
of having the groove portion for preventing the lateral 
shift, it is possible to improve a durability of the 
gas ke t . 

Further, in the forming method of the gasket in 
accordance with the nineteenth aspect or the twentieth 
aspect of the present invention provided with the 
structure mentioned above, it is possible to provide 
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the molding method which can stably mold the gasket, 
has a comparatively simple structure of the metal mold 
apparatus, and has a comparatively short cycle time. 

Further, in the molding method of the gasket in 
accordance with the nineteenth aspect or the twentieth . 
aspect of the present invention provided with the 
structure mentioned above, it is possible to realize 
making the seal portion thin, improving the assembling 
property, preventing the position shift, reducing the 
surface pressure and making the surface pressure uniform, 
which are conventionally problems, and further it is 
possible to realize reducing a number of the parts, 
preventing the position shift under a pressurizing 
condition during a use after assembling, stabilizing 
a size accuracy of the product, reducing an assembling 
problem, preventing an malfunction unstableness due to 
amis-assembling, reducing a defective molding, stably 
molding the gasket, improving a sealing property, 
simplifying a metal mold structure, reducing a molding 
process, directly molding the gaskets on both surfaces 
of the thin plate, reducing an adhesive treatment 
process, reducing a cost, reducing a cycle time, 
preventing a plate crack, reducing a burr leakage and 
the like. 

Further, in the gasket in accordance with the 
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twenty first aspect of the present invention provided 
with the structure, mentioned above and the molding 
method of the gasket in accordance with the twenty second 
aspect of the present invention, since the communicat ion 
hole having a larger diameter than that of the gate is 
provided in the substrate so as to communicate the 
cavities in both sides with each other, the molding 
material supplied from the gate is injected into the 
seal lip molding cavities in both sides via the 
communication hole, and at this time, the pressure 
difference due to the reason that the molding pressure 
first starts up in one molding cavity is restricted to 
be small, it is possible to prevent the crack and the 
permanent deformation of the substrate due to the 
pressure difference from being generated, and 
accordingly, it is possible to effectively apply to the 
case of forming the both surface lip gasket on the 
substrate made of the brittle material or the like, for 
example, the bipolar plate for the fuel battery or the 
1 i ke . 
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WHAT IS CLAIMED IS: 

1. A gasket for a fuel battery characterized in that 
a gasket lip made of a liquid rubber hardened material 
is integrally formed on a surface of a flat plate or 
a groove portion applied to said surface. 

2. A gasket for a fuel battery as claimed in claim 
1, characterized in that the flat plate is a collector 
electrode, an ion exchange membrane or a membrane fixing 
reaction electrode. 

3. A gasket for a fuel battery as claimed in claim 
1, characterized in that the liquid rubber hardened 
material has a hardness of (JIS A) 60 or less. 

4. A gasket for a fuel battery as claimed in claim 
3, characterized in that the hardness (JIS A) of the 
liquid rubber hardened material is preferably between 
5 and 50 and more preferably between 10 and 40. 

5. A gasket for a fuel battery as claimed in claim 
1, characterized in that a viscosity (Pa • s (25 degrees 
Celsius) ) of the liquid rubber is between 30 and 10,000 
and preferably between 30 and 2,000. 

6. A gasket for a fuel battery as claimed in claim 
1, characterized in that a cross sectional shape of the 
gasket lip made of the liquid rubber hardened material 
is a trapezoidal shape or a chevron shape. 

7. A gasket for a fuel battery as claimed in claim 
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1, characterized in that a cross sectional shape of the 
gasket made of the liquid rubber hardened material is 
provided with a portion having a trapezoidal cross 
section or a portion having a chevron cross section. 

8. A gasket for a fuel battery as claimed in claim 
1, characterized in that a seal portion of the gasket 
lip has a circular arc cross sectional shape. 

9. A gasket for a fuel battery as claimed in claim 
8, characterized in that the seal portion has. a height 
of substantially 0.2 to 1.5 mm. 

10. . A gasket for. a fuel battery as claimed in claim 
1, characterized in that the seal portion of the gasket 
lip has a chevron cross sectional shape, a convex cross 
sectional shape or a triangular cross sectional shape. 

11. A gasket for a fuel battery as claimed in claim 
10, characterized in that the seal portion has a height 
of substantially 0.3 to 1.5 mm. 

12. A gasket for a fuel battery as claimed in claim 
10, characterized in that a front end portion of the 
seal portion has a circular arc cross sectional shape. 

13. A gasket for a fuel battery, characterized in that 
gasket lips made of a liquid rubber hardened material 
are integrally formed on a surface of an electrode or 
a groove portion applied on said surface, a pair of said 
gasket lips arranged so as to hold an electrolyte 
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membrane portion between them are formed so as to have 
different cross sectional shapes, and a flat surface 
portion provided with a predetermined width being in 
contact with said electrolyte membrane portion is formed 
in one of said gasket lips. 

14. A gasket for a fuel battery, characterized in that 
gasket lips made of a liquid rubber hardened material 
are integrally formed on a surface of an electrode or 
a groove portion applied on said surface, a flat surface 
portion provided with a predetermined width being in 
contact with an electrolyte membrane potion is formed 
in at least one of a pair of said gasket lips arranged 
so as to hold said electrolyte membrane portion between 
them . . 

15. A gasket for a fuel battery, character i zed in that 
gasket lips made of a liquid rubber hardened material 
are integrally formed on a surface of an electrode or 
a groove portion applied on said surface, and a flat 
surface portion provided with a predetermined width 
being in contact with an ion exchange membrane is formed 
in at least one of a pair of gasket lips arranged so 
as to hold said ion exchange membrane between them. 

16. A gasket for a fuel battery as claimed in claim 
1, characterized in that a projection along a gasket 
lip line is provided on the flat surface plate, and the 
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gasket lip is formed so as to cover said projection. 

17. A gasket for a fuel battery as claimed in claim 
1, characterized in that a projection along a gasket 
lip line is provided on the flat surface plate, an 
adhesive agent is applied around said projection, and 
the gasket lip is formed so as to cover the area. 

18. A gasket for a fuel battery as claimed in claim 
1, characterized in that a projection along a gasket 
lip line is provided in the flat surface plate, an 
adhesive agent is not applied around said projection, 
and the gasket lip is formed so as to cover the area. 

19. A method of forming a gasket for a fuel battery 
as claimed in any one of claims 1 to 18, characterized 
in that a gap is provided between upper and lower molds 
before injecting so as to evacuate, and thereafter the 
molds are clamped so as to injection mold the gasket 
lip. 

20. A method of forming a gasket for a fuel battery 
as claimed in claim 19, characterized in that a through 
hole open to both surfaces of the flat plate or bottom 
surfaces of groove portions applied to said both 
surfaces is provided, and the gasket lip is integrally 
formed in said both surfaces or both groove portions 
through said through hole simultaneously. 

21. A gasket for a fuel battery, characterized in that 
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1/ 

a pair of groove portions are provided so as to 
respectively correspond to both surfaces of a substrate, 
a communication hole is provided in said substrate so 
as to communicate said pair of groove portions, an 
elastomer is charged into said pair of groove portions 
and the communication hole, a convex seal lip is provided 
in the elastomer, said communication hole is arranged 
at a position biasing to one side in a width direction 
of said groove portion, and said convex seal lip is 
arranged at a position biasing to the opposite side . 
22. A method of forming a gasket for a fuel battery 
integrally provided with a seal lip constituted of an 
elastomer on both surfaces of a substrate, characterized 
in that a communication hole communicating between seal 
lip forming cavities which are formed between the 
substrate and metal molds engaged and aligned with both 
surfaces of the substrate is provided in said substrate, 
said communication hole is formed at a position 
corresponding to a gate open to one of said both seal 
lip forming cavities with a larger diameter than that 
of the gate, and a forming material supplied from said 
gate is charged into said both seal lip forming cavities 
via said communication hole. 
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ABSTRACT OF THE DISCLOSURE 

In a gasket used for a fuel battery, in order to 
solve problems with respect to making a seal portion 
thin, improving an assembling property, preventing a 
position shift, making a surface pressure low, making 
the surface pressure uniform, and the like, a gasket 
lip made of a liquid rubber hardened material is 
integrally formed on a surface of a flat plate made of 
a carbon, a graphite, a conductive resin such as a 
conductive phenol resin or the like, an ion exchange 
resin, or a metal such as a. stainless steel, a magnesium 
alloy or the like, or on a groove portion applied to 
the surface . 
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23. (Added) A gasket for a fuel battery 
characterized in that a gasket lipmade of a liquid rubber 
hardened material is integrally formed in a surface of 
a carbon plate or a groove portion applied to said 
surface . 

24. (Added) A gasket for a fuel battery 
characterized in that a gasket lip made of a liquid rubber 
hardened material is integrally formed in a surface of 
a graphite plate or a groove portion applied to said 
surface . 
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Description on the basis of Treaty 19(1) 

Newly added claim 23 relates to a gasket for a fuel 
battery characterized in that a gasket lip made of a 
liquid rubber hardened material is integrally formed 
in a surface of a carbon plate or a groove portion applied 
to the surface, and is described in none of the references 
cited in the International Search Report with respect 
to the present case. 

Further, newly added claim 24 relates to a gasket 
for a fuel battery characterized in that a gasket lip 
made of a liquid rubber hardened material is integrally 
formed in a surface of a graphite plate or a groove portion 
applied to the surface, and is also described in none 
of the references cited in the International Search 
Report with respect to the present case. 
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As a below named inventor. I declare that my residence, post office address and citizenship are stated below next to my name, the information given herein is true, that I believe that I am the original, 
first and sole inventor (ironiy one name is listed at 201 below), or an original, first and joint inventor (if plural inventors are named below at 201-203, or on additional sheets attached hereto) of the subject 
matter which is claimed and for which patent is sought on the invention entitled: 

GASKET FOP FUEL BATTERY AND METHOD OF FORMING THE SAME 



which is described and claimed in: 
n the attached specification 



[x| pcT International Application No. 
n the specification in application Serial No. 
(if applicable) and amended on 



FCT/JP00/03853 



wed June 14 , 2000 



I hereby state that I have reviewed and understand the contents of the above-identified specification, including the claims, as amended by any amendment referred to above. 
I acknowledge the duty to disclose information which is materia) to patentability as defined in Title 37. Code of Federal Regulations. §1 .56. 

I hereby daim foreign priority benefits under Title 35, United States Code, §119 (aHd) of any foreign application(s) for patent or inventor's certificate listed below and have also Identified below any 
foreign application for patent or inventor's certificate having a filing date before that of the application on which priority is daimed: 



Prior Foreign Appltcation(s) 



Priority Claimed 





198413/1999 


Japan 


13/07/1999 


H 


□ 




(Number) 


(Country) 


(Day/Month/Year Filed) 


Yes 


No 




293988/1999 


Japan 


15/10/1999 




□ 




(Number) 


(Country) 


(Day/Month/Year FPed) 


Yes 


NO 


CO 

o 


308424/1999 


Japan 


29/10/1999 




□ 




(Number) 


(Country) 


(Day/Month/Year Filed) 


Yes 


NO 


3 


1 hereby daim the benefit under Title 35. United States Code. §1 19(e) of any United States provisional appllcaUon(s) listed below: 








Application No. 


Filing Date 


Application No. 


Filing Date 





I hereby daim the benefit under Title 35, United States Code, §120 of any United States application(s) listed below and. Insofar as the subject matter of each of the daims of this application is not 
disdosed in the prior United States application in the manner provided by the first paragraph of Title 35. United Stales Code. §1 12, I acknowledge the duty to disdose information which is material to 
patentability as defined in Title 37. Code of Federal Regulations. §1.56 which became available between the filing date of the prior application and the national or PCT international filing date of this 
application: 



(Application Serial No.) 



(Filing Date) 



(Status: patented, pending, abandoned) 



POWER OF ATTORNEY: As a named inventor, I hereby appoint the following attorneys (Registration No. ) to prosecute this application, receive and act on instructions from my agent, 
and transact all business in the Patent and Trademark Office connected therewith. HARVEY B. JACOBSON. JR. (20,851 ); D. DOUGLAS PRICE (24,514); JOHN CLARKE HOLMAN 
(22,769); MARVIN R. STERN (20,640); ALLEN S. MELSER (27,215); MICHAEL R. SLOBASKY (26,421): JONATHAN L. SCHERER (29,851); IRWIN M. Al SEN BERG (19.007); 
WILLIAM E. PLAYER (31 .409); YOON S. HAM (45,307) and NATHANIEL A HUMPHRIES (22.772) 



SEND CORRESPONDENCE TO: CUSTOMER NO. 00136 

or 

JACOBSON, PRICE, HOLMAN & STERN 

PROFESSIONAL LIMITED LIABILITY COMPANY 
400 SEVENTH STREET, N.W. 
WASHINGTON, D.C. 20004 



DIRECT TELEPHONE CALLS TO: 

(please use Attome/s Docket No.) (202) 638-6666 

JACOBSON, PRICE, HOLMAN & STERN 

PROFESSIONAL LIMITED LIABILITY COMPANY 



•Inventor(s) name must include at least one unabbreviated first or middle name. 



o 

CM 


FULL NAME * 
OF INVENTOR 


FAMILY NAME 
NAGAI 


GIVEN NAME 


MIDDLE NAME 


RESIDENCE & 
CITIZENSHIP 


CITY 

Fuj isawa -shi , Kanaqawa 


STATE OR FOREIGN COUNTRY 

Japan 


COUNTRY OF CITIZENSHIP 

Japan 


POST OFFICE 
ADDRESS 


POST OFFICE ADDRESS 

c/o NOK CORPORATION, 4-3-1, 
Tfnri ifin-ffhinnnrir.h3 


CITY 

Fuj isawa-shi, Kanagawa 


STATE OR COUNTRY 

Japan 


ZIP CODE 

251-0042 


CM 
O 
CM 


FULL NAME * 
OF INVENTOR 


FAMIL? NAME 

WAKAMATSU 


GIVEN NAME 

Shiaeo 


MIDDLE NAME 


RESIDENCE & 
CITIZENSHIP 


CITY 

Fuj isawa-shi, Kanagawa 


STATE OR FOREIGN COUNTRY 

Japan 


COUNTRY OF CITIZENSHIP 

Japan 


POST OFFICE 
ADDRESS 


^WfflffiBfamoi. 4-3-1, 
Tsui ido-shinmachi 


CITY 

Raj isawa-shi, Kanagawa 


STATE OR COUNTRY 

Japan 


ZIP CODE 

251-0042 


rO 
O 
CM 


FULL NAME * 
OF INVENTOR 


FAMILY NAME 

KUPOKI 


GIVEN NAME 

Yuichi 


MIDDLE NAME 


RESIDENCE & 
CITIZENSHIP 


( ¥uj isawa-shi , Kanagawa 


STATE OR FOREIGN COUNTRY 

Japan 


COUNTRY OF CITIZENSHIP 

Japan 


POST OFFICE 
ADDRESS 


^WfflfBknON. 4-3-1, 
Tsu j ido-shinmachi 


CITY 

Fuj isawa-shi, Kanagawa 


STATE OR COUNTRY 

Japan 


ZIP CODE 

251-0042 



I further declare that all statements made herein of my own knowledge are true and that all statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are punishable by fine or imprisonment or both, under section 1001 of Title 18 of the United 
States Code; and that such willful false statements may jeopardize the validity of the application or any patent issuing thereon. 



SIGNATURE OF INVENTOR 201* 

1 2* &X*jtk 21 &d 


SIGNATURE OF INVENTOR 202* - 


SIGNATURE^OF INVENTOR 203* 


DATE ' c~* » . i 


DATE I^AU /i . I 


DATE Octob^V. \ 5 - ^Crt> | 


^Additional inventors are named on separately numbered sheets attached hereto. 



© JPH&S 1995 8/95; 1/00 (COPYING WITHOUT DELETIONS PERMITTED) 



Prior Foreign Application(s) 



Priority Claimed 



347120/1999 



Japan 



07/12/1999 



(Number) 



(Country) 



(Number) 



(Country) 



(Number) 



(Country) 



(Day/Month/Year Filed) 



(Day/Month/Year Filed) 



(Day/Month/Year Filed) 
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[Fig. 3] 
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TRANSMITTAL LETTER TO THE UNITED STATES 

DESIGNATED / ELECTED OFFICE (DO/EO/US) 
• CONCERNING A FILING UNDER 35 U.S.C. 371 


« iTORNEYS DOCKET NUMBER 

P67506US0 


US APPLICATION NO.<l! Known, see 37 CFR 1.5) 


INTERNATIONAL APPLICATION NO. 

PCT/J POO/03853 


INTERNATIONAL FILING DATE 

14 June 2000 


PRIORITY DATE CLAIMED 

13 July 1999 


TITLE OF INVENTION 

GASKET FOR FUEL BATTERY AND METHOD OF FORMING THE SAME 


APPLICANT(S) FOR DO/EO/US 

Osamu NAGAI, Shigeo WAKAMATSU and Yuichi KUROKI 



Applicant herein submits to the United States Designated/Elected Office (DO/EO/US) the following 
items and other information. 

1 . S This is a FIRST submission of items concerning a filing under 35 U.S.C. 371 . 

2. D This is a SECOND or SUBSEQUENT submission of items concerning a filing under 35 U.S.C. 371 . 

3. H This express request to begin national examination procedures (35 U.S.C. 371(f)) at any time rather than delay 

examination until the expiration of the applicable time limit set in 35 U.S.C. 371(b) and PCT Articles 22 and 39(1). 

4. IS! A proper Demand for Internatl. Preliminary Examination was made by the 19th month from earliest claimed priority date. 

5. EMI A copy of the International Application as filed (35 U.S.C. 371 (c)(2)) 

a. D is transmitted herewith (required only if not transmitted by the International Bureau). 

b. B has been transmitted by the International Bureau. 

is not required, as the application was filed in the United States Receiving Office (RO/US) 
6.1a translation of the International Application into English (35 U.S.C. 371 (c)(2)). 

7. H Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371(c)(3)) 

• a. H are transmitted herewith (required only if not transmitted by the International Bureau), 
b. IS have been transmitted by the International Bureau. 

have not been made; however, the time limit for making such amendments has NOT expired, 
have not been made and will not be made. 

8. H A translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371(c)(3)). 

9. HI An oath or declaration of the inventor(s) (35 U.S.C. 371 (c)(4)). 

10. IZI A translation of the annexes to the Internatl. Preliminary Examination report under PCT Article 36 (35 U.S.C. 371(c)(5)). 

Items 11. to 16. below concern other document(s) or information included: 

1 1 . EH An Information Disclosure Statement under 37 CFR 1 .97 and 1 .98. 

12. H An assignment document for recording. A separate cover sheet compliance with 37 CFR 3.28 and 3.31 is included. 

13. HI A FIRST preliminary amendment. 

□ A SECOND or SUBSEQUENT preliminary amendment. 

14. IZl A substitute specification. 

A change of power of attorney and/or address letter. 
1 6. H Other items or information: 

International Search Report - JPO 

PCT/IB/304 Form 

PCT/IB/346 Form 

First Page of Publication 

International Preliminary Examination Report 



US APPLICATION NO.(!f Known, see 37 CFR 1.5> 


INTERNATIONAL APPLICATION NO. 

PCT/JP00/03853 


ATTORNEY'S OOCKgT NUMBER 

P67506US0 


17. El The following fees are submitted: 

Basic National Fee (37 CFR 1.492(a)(1)-(5)): 

Internatl. prelim, examination fee paid to USPTO (37 CFR 1.492 (a) (1)) . . $710.00 

No international preliminary examination fee paid to USPTO (37 CFR 1 .492 

(a) (2)) but international search fee paid to USPTO (37 CFR 1.445(a)(2)) . . $740.00 

Neither international preliminary examination fee (37 CFR 1.492 (a) (3)) 

nor international search fee (37 CFR 1 .445(a)(2)) paid to USPTO) $1040.00 

International preliminary examination fee paid to USPTO (37 CFR 1 .492 

anrl all rlaimc caticfiori nrrw/ici/Vnc r»f Of*X Ar+iflo ^"Xfl^f A\ <JMnn nn 

Search Report prepared by the EPO or JPO (37 CFR 1 .492 (a) (5)) . $890.00 

ENTER APPROPRIATE BASIC FEE AMOUNT = 


CALCULATIONS 

$ 890.00 


PTO USE ONLY 


Surcharge of $130.00 for furnishing the oath or declaration later than 

O 20 Q 30 months from the earliest claimed priority date (37 CFR 1 .492(e)). 






Claims 


Number Filed 


Number Extra 


Rate 




Total Claims 


24 - 20 = 


-4- 


x $18.00 


$ 72.00 




Independent Claims 


8-3 = 


-5- 


. x $84.00 


$ 420.00 




Multiple Dependent Ciaim(s) (if applicable) 


+ $280.00 


$ 




TOTAL OF ABOVE CALCULATIONS = 


$ 1382.00 




Reduction by 1/2 for filing by small entity, If applicable. Verified Small 
Entity statement must also be filed. (Note 37 CFR 1 .9, 1 .27, 1 .28). 


$ 




SUBTOTAL = 


$ 1382.00 




Processing fee of $130 for furnishing the English translation later than 

IZ) 20 Q 30 months from the earliest claimed priority date (37 CFR 1 .492(0) 


$ 




TOTAL NATIONAL FEE = 


$ 1382.00 




Fee of $40.00 for recording the enclosed assignment (37 CFR 1.21 (h)). 
Assignment must be accompanied by appropriate cover sheet (37 CFR 3.28, 3.31). 






TOTAL FEES ENCLOSED = 


$ 1422.00 






Amt to be refunded: 


$ 


Ami charged: 


$ 


a. HI A check in the amount of $ 1422.00 to cover the above fees is enclosed. 

b. Q Please charge my Deposit Account No. 06-1 358 in the amount of $ to cover the above fees. 

A duplicate copy of this sheet is enclosed. 

c. S The Commissioner is hereby authorized to charge my account any additional fees set forth in §1 .492 during the 

pendency of this application, or credit any overpayment to Deposit Account No. 06-1 358 . A duplicate copy of 
this sheet is enclosed. 

SEND ALL CORRESPONDENCE TO: 

JACOBSON HOLMAN PLLC Bv IfllA 

400 7th Street, N.W., Suite 600 John/C. Hc/lman 
Washington, DC 20004 Reg. Wo. 22,769 
202-638-6666 

CUSTOMER NUMBER: 00136 ^» 
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TRANSMITTAL LETTER TO THE UNITED STATES 
' DESIGNATED / ELECTED OFFICE (DO/EO/US) 
* CONCERNING A FILING UNDER 35 U.S.C. 371 


«iTORNEY*S DOCKET NUMBER 

P67506US0 


US APPLICATION NO.(lf known, see 37 CFR 1.5) 


INTERNATIONAL APPLICATION NO. 

PCT/J POO/03853 


INTERNATIONAL FILING DATE 

14 June 2000 


PRIORITY DATE CLAIMED 

13 July 1999 


TITLE OF INVENTION 

GASKET FOR FUEL BATTERY AND METHOD OF FORMING THE SAME 


APPLICANT(S) FOR DO/EO/US 

Osamu NAGAI, Shigeo WAKAMATSU and Yuichi KUROKI 



Applicant herein submits to the United States Designated/Elected Office (DO/EO/US) the following 
items and other information. 

1 . EI This is a FIRST submission of items concerning a filing under 35 U.S.C. 371 . 

2. D This is a SECOND or SUBSEQUENT submission of items concerning a filing under 35 U.S.C. 371. 

3. |H This express request to begin national examination procedures (35 U.S.C. 371(f)) at any time rather than delay 

examination until the expiration of the applicable time limit set in 35 U.S.C. 371(b) and PCT Articles 22 and 39(1). 

4. H A proper Demand for Internatl. Preliminary Examination was made by the 19th month from earliest claimed priority date. 

5. HI A copy of the International Application as filed (35 U.S.C. 371(c)(2)) 

a. D is transmitted herewith (required only if not transmitted by the International Bureau). 

b. S has been transmitted by the International Bureau. 

is not required, as the application was filed in the United States Receiving Office (RO/US) 

6. B A translation of the International Application into English (35 U.S.C. 371(c)(2)). 

7. H Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371(c)(3)) 

a. H are transmitted herewith (required only if not transmitted by the International Bureau). 

b. HI have been transmitted by the International Bureau. 

have not been made; however, the time limit for making such amendments has NOT expired, 
have not been made and will not be made. 
8.1a translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371(c)(3)). 

9. HI An oath or declaration of the inventor(s) (35 U.S.C. 371 (c)(4)). 

10. D A translation of the annexes to the internatl. Preliminary Examination report under PCT Article 36 (35 U.S.C. 371 (c)(5)). 

Items 11. to 16. below concern other document(s) or information included: 

1 1 . [H An Information Disclosure Statement under 37 CFR 1 .97 and 1 .98. 

12. H An assignment document for recording. A separate cover sheet compliance with 37 CFR 3.28 and 3.31 is included. 

13. H A FIRST preliminary amendment. 

□ A SECOND or SUBSEQUENT preliminary amendment. 

14. CD A substitute specification. 

15. D A change of power of attorney and/or address letter. 
16.11 Other items or information: 

International Search Report - JPO 

PCT/IB/304 Form 

PCT/IB/346 Form 

First Page of Publication 

International Preliminary Examination Report 



US APPLICATION NO.<>! known, see 37 CFR 1.5) 


INTERNATIONAL APPLICATION NO. 

PCT/J POO/03853 


ATTORNEY'S DOCKET NUMBER 

P67506US0 


• t 

17. HI The following fees are submitted: 

Basic National Fee (37 CFR 1.492(a)(1)-(5)): 

Internatl. prelim, examination fee paid to USPTO (37 CFR 1.492 (a) (1)) . . $710.00 

No international preliminary examination fee paid to USPTO (37 CFR 1.492 

(a) (2)) but international search fee paid to USPTO (37 CFR 1 .445(a)(2)) . . $740.00 

Neither international preliminary examination fee (37 CFR 1 .492 (a) (3)) 

nor international search fee (37 CFR 1.445(a)(2)) paid to USPTO) $1040.00 

International preliminary examination fee paid to USPTO (37 CFR 1 .492 

Search Report prepared by the EPO or JPO (37 CFR 1 .492 (a) (5)) $890.00 

ENTER APPROPRIATE BASIC FEE AMOUNT = 


CALCULATIONS 

$ 890.00 


PTO USE ONLY 


Surcharge of $130.00 for furnishing the oath or declaration later than 

EH 20 □ 30 months from the earliest claimed priority date (37 CFR 1 .492(e)). 


$ 




Claims 


Number Filed 


Number Extra 


Rate 




Total Claims 


24 - 20 = 


-4- 


x $18.00 


$ 72.00 




Independent Claims 


8-3 = 


-5- 


x $84.00 


$ 420.00 




Multiple Dependent Claim(s) (if applicable) 


+ $280.00 


$ 




TOTAL OF ABOVE CALCULATIONS = 


$ 1382.00 




Reduction by 1/2 for filing by small entity, if applicable. Verified Small 
Entity statement must also be filed. (Note 37 CFR 1 .9, 1 .27, 1 .28). 


$ 




SUBTOTAL = 


$ 1382.00 




Processing fee of $130 for furnishing the English translation later than 
O20 [J 30 months from the earliest claimed priority date (37 CFR 1.492(f)) 


$ 




TOTAL NATIONAL FEE = 


$ 1382.00 




Fee of $40.00 for recording the enclosed assignment (37 CFR 1 .21 (h)). 
Assignment must be accompanied by appropriate cover sheet (37 CFR 3.28, 3.31). 


$ 




TOTAL FEES ENCLOSED = 


$ 1422.00 






Amt to be refunded: 


$ 


Ami, charged: 


$ 


a. S3 A check in the amount of $ 1422.00 to cover the above fees is enclosed. 

b. O Please charge my Deposit Account No. 06-1358 in the amount of $ to cover the above fees. 

A duplicate copy of this sheet is enclosed. 

c. HI The Commissioner is hereby authorized to charge my account any additional fees set forth in §1.492 during the 

pendencv of this application, or credit anv overpayment to DeDOsit Account No. 06-1358 . A duplicate copy of 
this sheet is enclosed. 

SEND ALL CORRESPONDENCE TO: 

JACOBSON HOLMAN PLLC Bv IfilA- - 

400 7th Street, N.W., Suite 600 John/C. Hoflman 
Washington, DC 20004 Reg. No. 22,769 
202-638-6666 

CUSTOMER NUMBER: 00136 jph» m 



30 October, 2000 

World Intellectual Property Organization 
PCT Division 

34 Chemin des Colombettes 
1211 Geneva 20 

Switzerland \ 

Amendment of the claims under Article 19(1) (Rule 46) 

International Application No.: PCT/ JP00/03853 
International Filing Date: 14 June, 2000 
Applicant: NOK CORPORATION et al. 

address: 12-15, Shibadaimon 1-chome, 

Minato-ku, Tokyo 105-8585 Japan 
telephone number(national):0466-35-4608 (international):81-466-35-4608 
Agent: NOMOTO Yoichi 

address: Terao-Building 7 th Floor, 

8-4, Nishi-shinbashi 2-chome 
Minato-ku, Tokyo 105-0003 Japan 
telephone number(national): 03-3506-7879 (intetrnational):813-3506-7879 
Applicant's or Agent's File reference: PCT- 16069 

Dear sir 

The Applicant, who received the International Search Report relating to the above 
identified International Application transmitted on 14 June 2000, hereby files 
amendment under Article 19(1) as in the attached sheets. 

Claims 23 and 24 are added by this amendment. 

The Applicant also files as attached herewith a brief statement explaining the 
amendment. 

Very truly yours, 

^/ Yoichi NOMOTO 



Attachment: 

(1) Amendment under Article 19(1) 

(2) Brief Statement 



4 sheets 
1 sheet 
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AttV Docket ^67506080^ -^ ; : fodayViX ^ January 1 6; 2u02 

ferial No:: NeW-U.S^Natlorial Phase -Application . . ^ "" " : " " . 

Applicaht: NAGAI et al ; ■ ; v t; r -" 

ipftlng Date: January ^10. ' 2002 - v 
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FAX TO THE FOLLOWING NUMBER: 703-872-9306 

From: John C. Holman Date: June 10, 2004 

To: Examiner Hoa Van LE U.S. Patent and Trademark Office, Art Unit 1752 

Name Organization 
Re: S/N 10/030,076 — Resend Missing Claims 23-24, Abstract and supporting documents 

Our Ref.: P67506US0 

*************** 
TOTAL NUMBER OF PAGES, INCLUDING COVER LETTER: 16 

Dear Mr. Le: 

According to previous telephone conversation, attached please find the copies of the 
specification with pages including missing Claims 23-24 and Abstract (pages 75-78), transmittal 
letter, check, postcard, Article 19 amendment letter. As you indicated, please consider Claims 
23-24 and issue new non-final Office Action with statutory period of reply starting from the 
mailing date of the new Office Action. The Commissioner is also authorized to charge payment 
of any additional fees associated with this communication or credit any overpayment to Deposit 
Account No. 06-1358. A duplicate copy of this sheet is attached. 

The undersigned hereby certifies that the attached documents were sent via facsimile to the 
U.S. Patent and Trademark Office on the noted date. 

By_ 
Regist 

This 10 day of June , 2004 

THIS MESSAGE IS INTENDED ONLY FOR THE USE OF THE INDIVIDUAL OR ENTITY TO WHICH IT IS ADDRESSED, AND MAY CONTAIN INFORMATION 
THAT IS PRIVILEGED, CONFIDENTIAL AND EXEMPT FROM DISCLOSURE UNDER APPLICABLE LAW . IF THE READER OF THIS MESSAGE IS NOT 
THE INTENDED RECIPIENT, OR THE EMPLOYEE OR AGENT RESPONSIBLE FOR DELIVERING THE MESSAGE TO THE INTENDED RECIPIENT, YOU ARE 
HEREBY NOTIFIED THAT ANY DESSEMINATION, DISTRIBUTION OR COPYING OF THIS COMMUNICATION IS STRICTLY PROHIBITED. IF YOU HAVE 
RECEIVED THIS COMMUNICATION IN ERROR, PLEASE NOTIFY US IMMEDIATELY BY TELEPHONE, AND RETURN THE ORIGINAL MESSAGE TO US AT 
THE ABOVE ADDRESS VIA YOUR POSTAL SERVICE. THANK YOU. 

Harvey B. Jacobson, Jr. John Clarke Holman Simor L. Moskowitz Allen S. Melser Michael R. Slobasky Marsha G. Gentner Jonathan L. Scherer 
Irwin M. Aisenberg George W. Lewis William E. Player Yoon S. Ham Philip L. O'Neill 
Linda J. Shapiro Leesa N. Weiss Joseph G. Contrera Suzin C. Bailey* Matthew J. Cuccias Jiwen Chen* Robert S. Pierce* 

Of Counsel: Marvin R. Stern Nathaniel A. Humphries 

* bar other than D.C. 
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Linda J. Shapiro Leesa N. Weiss Joseph G. Contrera Suzin C. Bailey* Matthew J. Cuccias Jiwen Chen* Robert S- Pierce* 

Of Counsel: Marvin R. Stern Nathaniel A. Humphries 




This 10 day of June . 2004 



ABSTRACT OF THE DISCLOSURE 

In a gasket used for a fuel battery, in order to 
solve problems with respect to making a seal portion 
thin, improving an assembling property, preventing a 
position shift, making a surface pressure low, making 
the surface pressure uniform, and the like, a. gasket 
lip made of a liquid rubber hardened material is 
integrally formed on a surface of a flat plate made of 
a carbon, a graphite, a conductive resin such as a 
conductive phenol resin or the like, an ion exchange 
resin, or a metal such as a stainless steel, a magnesium 
alloy or the like, or on a groove portion applied to 
the surface'. 
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23. (Added) A gasket for a fuel battery 
characterized in that a gasket lip made of a liquid rubber 
hardened material is integrally formed in a surface of 
a carbon plate or a groove portion applied to said 
surface . 

24. (Added) A gasket for a fuel battery 
characterized in that a gasket lip made of a liquid rubber 
hardened material is integrally formed in a surface of 
a graphite plate or a groove portion applied to said 
surface. 
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Description on the basis of Treaty 19(1) 

Newly added claim 23 relates to a gasket for a fuel 
battery characterized in that a gasket lip made of a 
liquid rubber hardened material is integrally formed 
in a surface of a carbon plate or a groove portion applied 
to the surface, and is described/in none of the references 
cited in the International Search Report with respect 
to the present case. 

Further, newly added claim 24 relates to a gasket 
for a fuel battery characterized in that a gasket lip 
made of a liquid rubber hardened material is integrally 
formed in a surface. of a graphite plate or a groove portion, 
applied to the surface, and is also described in none 
of the references cited in the International Search 
Report with respect to the present case. 
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Fig. 3 

CLAMP MOLD AT LOW- PRESSURE 

IS MOLD CLAMPING TEMPORARILY STOPPING POSITION ? 

5101 STOP MOLD CLAMPING 

5102 MOVE FORWARD NOZZLE 

IS NOZZLE TOUCH COMPLETED ? 

5103 TURN ON VACUUM PUMP 
IS SET VACUUM ? 

IS SET EVACUATING TIME ? 

5104 CLAMP MOLD AT HIGH PRESSURE 
OPEN SHUT-OFF VALVE 

5105 INJECT 
Fig . 2 3 

MOLDING PRESSURE 
MOLD CLAMPING FORCE 
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MOLDING PRESSURE 
MOLD CLAMPING FORCE 
COMPARATIVE EMBODIMENT 
CRACK GENERATION 
GOOD 

EMBODIMENT 

GOOD 
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World Intellectual Property Organization 
PCT Division 

34' Chemin des Colombettes 
1211 Geneva 20 
Switzerland 



30 October, 2000 



Amendment of the claims under Article 19(1) (Rule 46) 

International Application No.: PCT/ JP00/03853 
Internationaf Filing Date: 14 June, 2000 
Applicant: NOK CORPORATION et al. 

address: 12-15, Shibadaimon 1-chome, 

Minato-ku, Tokyo 105-8585 Japan 
telephone number(national):0466-35-4608 (international):81-466-35-4608 
Agent: NOMOTO Yoichi 

address: Terao- Building 7 th Floor, 

8-4, Nishi-shinbashi 2-chome 
Minato-ku, Tokyo 105-0003 Japan 
telephone number (national): 03-3506-7879 (intetrnational):8 13-3506-7879 
Applicant's or Agent's File reference: PCT- 16069 

Dear sir 

The Applicant, who received, the International Search Report relating to the above 
identified International Application transmitted on 14 June 2000, hereby files 
amendment under Article 19J1) as in the attached sheets. 

Claims 23 and 24 are added by this amendment. 

The Applicant also files as attached herewith a brief statement explaining the 
amendment. 

Very truly yours, 

^/ Yoichi NOMOTO 



Attachment: 

(1) Amendment under Article 19(1) 

(2) Brief Statement 



4 sheets 
1 sheet 
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TRANSMITTAL LETTER TO THE UNITED STATES 
DESIGNATED / ELECTED OFFICE (DO/EO/US) 
. , . CONCERNING A FILING UNDER 35 U.S.C. 371 


«iTORNEVS DOCKET NUMBER 

P67506US0 


US APPLICATION NO.<lf known, see 37 CFR 1.5) 


INTERNATIONAL APPLICATION NO. 

PCT/J POO/03853 


INTERNATIONAL FILING DATE 

14 June 2000 


PRIORITY DATE CLAIMED 

13 July 1999 


TITLE OF INVENTION 

GASKET FOR FUEL BATTERY AND METHOD OF FORMING THE SAME 


APPUCANT(S) FOR DO/EO/US 

Osamu NAGAI, Shigeo WAKAMATSU and Yuichi KUROKI 



Applicant herein submits to the United States Designated/Elected Office (DO/EO/US) the following 


items and other information. 


1. 


H 


This is a FIRST submission of items concerning a filing under 35 U.S.C. 371. 


2. 


□ 


This is a SECOND or SUBSEQUENT submission of items concerning a filing under 35 U.S.C. 371. 


3. 


m 


This express request to begin national examination procedures (35 U.S.C. 371 (f)) at any time rather than delay 






examination until the expiration of the applicable time limit set in 35 U.S.C. 371(b) and PCT Articles 22 and 39(1). 


4. 




A proper Demand for Internatl. Preliminary Examination was made by the 19th month from earliest claimed priority date. 


0. 


in 


a copy ot me international Application as tiiea \oo u.o.o. o f i\C)\£)) 






a. CH is transmitted herewith (required only if not transmitted by the International Bureau). 






b. H has been transmitted by the International Bureau. 






c. CU is not required, as the application was filed in the United States Receiving Office (RO/US) 


6. 


m 


A translation of the International Application into English (35 U.S.C. 371 (c)(2)). 


7. 




Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371 (c)(3)) 






a. H are transmitted herewith (required only if not transmitted by the International Bureau). 






b. HI have been transmitted by the International Bureau. 






c. CZI have not been made; however, the time limit for making such amendments has NOT expired. 
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8. 


11 


A translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371(c)(3)). 


9. 


[HI 

□ 


An oath or declaration of the inventor(s) (35 U.S.C. 371(c)(4)). 


10. 


A translation of the annexes to the Internatl. Preliminary Examination report under PCT Article 36 (35 U.S.C. 371(c)(5)). 


Items 


11. to 16. below concern other document(s) or information included: 


11. 


□ 


An Information Disclosure Statement under 37 CFR 1 .97 and 1 .98. 


12. 


m 


An assignment document for recording. A separate cover sheet compliance with 37 CFR 3.28 and 3.31 is included. 


13. 




A FIRST preliminary amendment. 




□ 


A SECOND or SUBSEQUENT preliminary amendment. 


14. 


□ 


A substitute specification. 


15. 


□ 


A change of power of attorney and/or address letter. 


16. 


m 


Other items or information: 






International Search Report - JPO 






PCT/IB/304 Form 






PCT/IB/346 Form 






First Page of Publication 






International Preliminary Examination Report 



US APPLICATION NO.flf knovwi. see 37 CFR 1.5) 


INTERNATIONAL APPLICATION NO. 

PCT/JPOO/03853 


ATTORNEY'S DOCKET NUMBER 

P67506US0 


17. El The following fees are submitted: 

Basic National Fee (37 CFR 1.492(a)(1)-(5)): 

Internatl. prelim, examination fee paid to USPTO (37 CFR 1.492 (a) (1)) . . $710.00 

No international preliminary examination fee paid to USPTO (37 CFR 1.492 

(a) (2)) but international search fee paid to USPTO (37 CFR 1.445(a)(2)) . . $740.00 

Neither international preliminary examination fee (37 CFR 1.492 (a) (3)) 

nor international search fee (37 CFR 1.445(a)(2)) paid to USPTO) $1040.00 

International preliminary examination fee paid to USPTO (37 CFR 1.492 

(a) (4)) and all claims satisfied provisions of PCT Article 33(2)-(4) $100.00 

Search Report prepared by the EPO or JPO (37 CFR 1.492 (a) (5)) $890.00 

ENTER APPROPRIATE BASIC FEE AMOUNT = 


CALCULATIONS 
$ 890.00 


PTO USE ONLY 


Surcharge of $1 30.00 for furnishing the oath or declaration later than 

D 20 LJ 30 months from the earliest claimed priority date (37 CFR 1 .492(e)). 


$ 




Claims 


Number Filed 


Number Extra 


Rate 




Total Claims 


24 - 20 = 


-4- 


x $18.00 


$ 72.00 




Independent Claims 


8-3 = 


-5- 


x $84.00 


$ 420.00 




Multiple Dependent Claim(s) (if applicable) 


+ $280.00 


$ 




TOTAL OF ABOVE CALCULATIONS = 


$ 1382.00 




Reduction by 1/2 for filing by small entity, if applicable. Verified Small 
Entity statement must also be filed. (Note 37 CFR 1.9,1 .27, 1 .28). 


$ 




SUBTOTAL = 


$ 1382.00 




Processing fee of $130 for furnishing the English translation later than 

CD 20 □ 30 months from the earliest claimed priority date (37 CFR 1 .492(f)) 


$ 




TOTAL NATIONAL FEE = 


$ 1382.00 




Fee of $40.00 for recording the enclosed assignment (37 CFR 1 .21 (h)). 
Assignment must be accompanied by appropriate cover sheet (37 CFR 3.28, 3.31). 


$ , 




TOTAL FEES ENCLOSED = 


$ 1422.00 






Ami to be refunded: 


$ 


Ami. charged: 


$ 


a. H A check in the amount of $ 1422.00 to cover the above fees is enclosed. 

b. D Please charge my Deposit Account No. 06-1 358 in the amount of $ to cover the above fees. 

A duplicate copy of this sheet is enclosed. 

c. H The Commissioner is hereby authorized to charge my account any additional fees set forth in §1 .492 during the 

pendency of this application, or credit anv overpayment to Deposit Account No. 06-1 358 . A duplicate copy of 
this sheet is enclosed. 

SEND ALL CORRESPONDENCE TO: 

JACOBSON HOLMAN PLLC Bv IfifA— - 

400 7th Street, N.W., Suite 600 John/C. Hdlman 
Washington, DC 20004 Reg. No. 22,769 
202-638-6666 

CUSTOMER NUMBER: 00136 jph*s» 
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Auto-Reply Facsimile Transmission 



TO: 

Fax Information 
Date Received: 
Total Pages: 



Fax Sender at 202 393 5350 



6/10/2004 2:10:31 PM [Eastern Daylight Time] 
16 (including cover page) 



ADVISORY: This is an automatically generated return receipt confirmation of the facsimile transmission received by 
the Office. Please check to make sure that the number of pages listed as received in Total Pages above matches 
what was intended to be sent. Applicants are advised to retain this receipt in the unlikely event that proof of this 
facsimile transmission is necessary. Applicants are also advised to use the certificate of facsimile transmission 
procedures set forth in 37 CFR 1.8(a) and (b), 37 CFR 1.6(f). Trademark Applicants, also see the Trademark 
Manual of Examining Procedure (TMEP) section 306 et seq. 
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From: John C. Holman Dale: June 10. 2004 

To: Examiner Hoa Van LE U.S. Patent md Trademark Office. Art Unit 1752 

Name Organization 
Re: S/N 10/030.076 -Resend Missing Claims 23-24. Abstract aad supporting; documents 
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TOTAL NUMBER OF PAGES, INCLUDING COVER LETTER: 1£ 

Dear Mr. Le: 

According to previous telephone conversation, attached please find the copies of the 
specification with pages including missing Claims 23-24 and Abstract (pages 75-78), transmittal 
letter, check, postcard. Article 19 amendment letter. As you indicated, please consider Claims 
23-24 and issue new non-final Office Action with statutory period of reply starting from the 
mailing date of the new Office Action. The Commissioner is also authorized to charge payment 
of any additional fees associated with this communication or credit any overpayment to Deposit 
Account No. 06-1358. A duplicate copy of this sheet is attached. 

The undersigned hereby certifies that the attached documents were sent via facsimile to the 
U.S. Patent and Trademark Office on the noted date. 

By_ 




This 10 dav of June. 2004 
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